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FOREWORD 


The Iran Society of Calcutta deserves indeed our warm felicita¬ 
tions on having embarked on the rather difficult yet noble mission 
of bringing out "Al-Biruni Commemoration Volume”. 

Already this society has extorted the genuine admiration of 
lovers of Cultmre all over India and Iran by trying to open paths in 
the field of high research, and by disseminating the light of the past 
amongst the modem advocates of science and literature. 

It was therefore with a deep sense of joy that I set myself to 
write a few lines by way of a foreword to this monumental volume 
on Al-Biruni. 

I regard Abu-Raihan Al-Biruni as one of the clearest thinkers, 
one of the gentlest natures and one of the best characters to figure 
prominently in the chronicle of Man. 

Mathematician, astronomer, geographer, historian, philosopher, 
Al-Biruni should be looked upon as one of the greatest masters of 
all times and ages. 

Few personalities of the history of science have fascinated the 
posterity as much as has the great Al-Biruni. 

The Sheikh’s disinterested pursuit for Truth, his restlessness 
as a perturbed spirit, his breadth of mind, his versatility of genius, 
his vision, his unbounded love for human Culture are and will 
remain for ever as beacon lights for the caravan of a misguided 
humanity. 

He has much to give us today. We must earnestly endeavour 
to scale the heights which he had so well attained in his time. We 
must shed off narrow-mindedness, short-sightedness and all the 
fissiparous tendencies against which the great master waged a 
relentless war all through his life. 

I am sure the volume published through the zeal and com¬ 
mendable initiative of Iran Society will help raise the Supreme 
Savant to his full stature before the modem world whose scientific 
spirit had been so fully imbibed by the great Al-Biruni. 

M. Noury-Esfandiary, 
Ambassador for Iran, New Delhi. 
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It is the privilege of the IRAN SOCIETY of Calcutta to have 
drawn the attention of the scholars of the world to the millenary 
(Anno Hegirae) which elapsed since the birth of Sheikh Abu Raihan 
AL-BIRUNI, the ‘Master Aliboron’ of the mediaeval West. 

Al-Biruni was bom in Dhu'l-Hi^dja 362 or according to the 
Christian Era in September, 973; he died on the 3d Radjab 440 
corresponding to December 13th, 1048. In 1948 there were there¬ 
fore nine hundred years that the Sheikh had died, and it was first 
proposed to call the celebrations to be held in his honour ‘AL 
BIRUNI’S NINTH CENTENARY’. But it was pointed out that 
if the years were counted according to the Muslim way, a little 
over one thousand hegira years had passed since the hero’s birth: 
Dhu’l-Hidjdja 1362 fell in December 1943. Since minimum pro 
nihilo reputatur and A 1 Biruni himself surely reckoned the days 
of his life in lunar months and hegira years, it was decided to call 
the planned celebrations ‘ AL-BIRUNI'S MILLENARY’. 

It was in 1946 that the Coimcil of the IRAN SOCIETY were 
making plans to honour the memory of a man who so well symbolizes 
the cultural aims of the Society. An ‘Al-Biruni Celebrations 
Committee’ was formed under the able chairmanship of the first 
Patron and President of the Society, Dr. B. C. Law, M.A., B.L., 
Ph.D., D.Litt., F.R.A.S. (Lond.), F.R.A.S.B. The other members 
of the Committee were Prof. Dr. B. M. Bama, M.A., D.Litt. (Lond.), 
Dr. M. Ishaque, B.Sc., M.A., Ph.D., Honorary Secretary of the Iran 
Society, Mr. Percy Brown, M.B.E., A.R.C.A., F.R.A.S.B., Prof. 
Dr. Suniti Kumar Chatterji, M.A., D.Litt. (Lond.), F.R.A.S.B. 
and Rev. Fr. V. Courtois, s.j., the Secretary to the Committee. 

The plans foresaw an international convocation of Orientalists, 
an exhibition of works of Al-Biruni and things connected with his 
researches, series of popular lectures, some social entertainments 
and some publications adapted to the circumstances. But the 
hopes and plans of the Committee were frustrated by the un¬ 
fortunate situation which developed out of the partition of India. 
Communal tension in Calcutta and in the rest of India precluded 
the possibility of holding cultural celebrations at the time. The 
attention of the public was then diverted towards the big and 
u^ent problems confronting the newly bom Nation: reorganization 
of the administration, the procurement of food, rehabilitation of 
refugees, international relations, etc. The ‘Al-Biruni Millenary’ 
had perforce to be postponed till better days. 

As part of the celebrations it had been resolved to prepare an 
AL-BIRUNI COMMEMORATION VOLUME. The task' of 
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gathering the material for the book was entrusted to the Secretary 
of the ‘Al-Biruni Celebrations Committee’. Scholars all over the 
world were approached for literary contributions to the volume; a 
generous and gratifying response was received. Besides several 
scholars of India, leading Orientalists of England, the United 
States of America, Italy, the Netherlands, France, the Vatican City 
and Iran sent in original and valuable articles on various aspects of 
the intellectual and scientific achievements of Abu Raihan: an 
international tribute of admiration to the genius of a great Muslim 
who by his disinterested scholarship belongs to the whole world. 

With pride and pleasure the IRAN SOCIETY presents today 
to the public the Al-Biruni Commemoration Volume. 

The Committee thank the Orientalists who have contributed to 
the success of the undertaking. We thank Hon’ble Maulana Abul 
Kalam Azad, Minister for Education in India, for the special interest 
shown in the work and for the step taken to help covering the 
heavy expenses incurred by the publication of the book. We thank 
our former President Dr. B. C. Law under whose aegis the work 
was begun and whose encouragements have always been much 
appreciated. We thank the Managing Editor of the Islamic 
Culture of Hyderabad for having kindly allowed us to reproduce 
a plate of Al-Biruni’s handwriting published in the October 1932 
issue of the review; Rev. Fr. F. Goreux, s.j., Professor of Mathe¬ 
matics at St. Xavier’s College, Calcutta, for the neat drawing of the 
diagrams illustrating some of the articles; Prof. A. A. Khan Bekhad, 
M.A., for compiling the Index of the Persian and the Urdu papers; 
and the Superintendent and Staff of the Baptist Mission Press, 
Calcutta, for the patience and thoroughness with which they tackled 
a difficult and exacting job. 

Biographical details on Al-Biruni and an appraisement of his 
work will be found in the various chapters of this book, but it may 
not be out of place to recall here the main data of the life of the 
great Sheikh to serve as a broad frame in which to fit the studies 
that follow. _ _ 

ABU’L-RAIHAN MUHAMMAD IBN AHMAD AL-BIRUNi— 
or perhaps more correctly ‘Beruni’—^was bom of Iranian stock in 
the month of Dbu’l-Hidj^a 362/September 973 in the territory of 
Khiva, a Khanate of Turkistan in Central Asia, now part of the 
U.S.S.R. Khiva was then known as Khwarizm; hence Al-Biruni 
is sometimes called simply ‘al-Khwarizmi’ by Arabic authors such 
as Yaqut. He was a Sunni Muslim by conviction with Ismailian 
sympathies in religion and universalist tendencies in philosophy. 

lyiwarizm had in former days been the centre of an old culture 
which is gradually coming to light. Imposing mins were in recent 
times discovered in the counter around by Prof. S. P. Tolstov; 
already in the beginning of this century when visiting Al-Biruni’s 
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birthplace Prof. V. Minorsky had been impressed by the ancient 
system of irrigation he had fotmd there. 

Although Al-Biruni, who had fallen under the spell of Arabic, 
wrote rather disparagingly of his mother-tongue—^an Iranian dialect 
of the North with strong Turkish influence—yet there seems to have 
been some interesting literature in old i^waxizmian. The language 
itself was deciphered by Prof. W. Henning of London and Prof. A. 
Freiman of Leningrad; written documents in old ^warizmian are 
increasing in number; Prof. Tolstov discovered 8i of them in 1948. 

Al-Biruni wrote a history of his own mother-country, the 
‘History of Khwarizm' where he gives a long list of local rulers; the 
names of some were discovered on old coins of the place. Un¬ 
fortunately this work is known only through quotations. 

Throughout his life Al-Biruni showed an ever growing interest 
in the exact sciences, and in fact in every field of knowledge. He 
studied mathematics, astronomy, medicine, chronology and history, 
and in all these branches he became a master and a creator. He 
was a contemporary of Ibn Sina with whom he corresponded and 
he must have known the cruel disappointment of Firdausi at the 
court of Mahmud of Ghazna. 

Al-Biruni’s first great work was the Kitdb al-Athar al-Baqiya 
‘an'il-Qurun al-^aliya which Edward Sachau edited (Leipzig, 

1878) and then translated into English under the commonly known 
title of ‘Chronology of Ancient Nations’ (Or. Transl. Fund., London, 

1879) . 

The Sheikh's vast knowledge and sound judgment won him 
the favour of the ruling prince of Khiva who appointed him a 
councillor at court. But the policy of the Ruler of Khwarizm dis¬ 
pleased so much his powerful neighbour of Ghazna, Sultan Mahmud, 
that the latter invaded Khiva, annexed the land and took as 
hostages to Ghazna the leading men of the defeated coimtry. Among 
them was Abu Raihan Al-Biruni. All this happened in 1017. 

Al-Biruni’s ‘captivity’ in Afghanistan proved beneficial both 
for him and for culture in general. His reputation as a munadjdjim 
opened to him the gates of the palace and attracted attention on 
his usefulness; he seems not, however, to have filled any official 
post at the Court of Mahmud. 

The proximity of India which Mahmud Shah’s campaigns had 
just opened to Islam, exercised a strange fascination on Al-Biruni’s 
mind; he longed to visit the mysterious continent and to penetrate 
its secret. He crossed therefore into India where he stayed for 
several years teaching the Greek sciences and acquainting himself 
with Hindu lore. He learned Sanskrit that he might go to the sources 
of Hindu thought; he read with delight the Bhagavad Gita’, he 
studied Samkhya of Kapila, the book of Patanjali and acquainted 
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himself somewhat with the Puranas; he quoted abundantly from 
those works and from others in his own writings. 

For a Muslim living in the days of Sultan Mahmud, almost 
under his roof, to study Sanskrit and things Hindu was no mean 
achievement; it demanded an exceptional spirit of determination 
and perseverance and not a little audacity. ‘ I found it very hard 
he confessed in the Tahqtq, ‘to work my way into the subject, 
although I have a great liking for it, in which respect I stand quite 
alone in my time, and although I do not spare neither trouble nor 
money in collecting Sanskrit books from places where I supposed 
they were likely to be found, and in procuring for myself, even from 
remote places, Hindu scholars who understand them and are able 
to teach me’ (Ed. Sachau’s India, Trubner, Vol. I, p. 24). 

The fruits of Al-Biruni’s researches in Hindustan are consigned 
in his well-known Tahrlr (or Tahqtq) md li’l-Hind min niaqdla 
maqbiila ft ’l-'aql ao inardhula, more usually referred to as Tdnkh’al- 
Hind or Indica. It was also Edward Sachau who edited the text 
(Ivondon, 1887) and translated the masterpiece into English (London, 
1887; new edition, 1910). 

When Al-Biruni returned to Ghazna he set himself to write an 
exhaustive account of the science of astronomy and dedicated his 
work in A.H. 421/A.D. 1030 to Sultan Mas'ud ibn Mahmud, hence 
the book’s name Al-Qdnun al-Mas'iidl fil-Hai’a wa’l-Nudjimi. The 
Qdniin is considered as one of the most important works of Al- 
Biruni, but owing to technical difficulties the original text of it has 
not been edited as yet, and only fragmentary translations have so 
far been attempted. 

Besides these three great studies, Sheikli Abu Raihan wrote 
scores of smaller ones on a variety of subjects: the Al-Tafhlm li 
Awd'il Sind'at al-Tandpm a popular introduction to astronomy and 
astrology in the form of questions and answers; Istt'db al-Wudjuh 
al-Mnmkina ft San'at al-Asturldb, a work on the astrolabe, its 
manufacture and use; Kitdb al-Djamdhir ft ma ‘rifat al-Djawdhir, an 
opuscule on mineralogy and the study of gems; the Kitdb al-Saidana 
fi’l-Tibb, a kind of materia medica of his days; Yaqut refers also to 
a book on literary criticism, and it is said that the Sheikh wrote 
some verse, but it was surely not much in his line. According to C. 
Brockelmann (Geschichte der Arabischen Litteratur, Suppl. I, 
pp. 870 fll.) some 27 works of Al-Biruni are extant to this day, but 
there are references to many more. In fact it is said of the great 
Sheikli that if all the books he w'rote (more than 114 ?) were gathered 
into a bundle they would exceed a camel’s load ! 

Abu Raihan died at Ghazna at the ripe old age of 75 on Radjab 
3d, 440 which corresponds to December 13th, 1048. 

Al-Biruni was one of the most versatile and thorough scholars 
whom the Middle Ages have known. His passion for truth, his 
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spirit of work undaunted by difficulties oi any sort, his intellectual 
fairness, his sincere religious con\ictions, make of him a most 
attractive personality. All this will be borne with telling force by 
the papers contributed to this volume, whicli we presume, now, 
briefly to summarize. 

The first article by Jauab Syed Hasan Barani of Bulandshahr 
is a part only of the author’s unpublished work ou MUSLIM Rlv 
SEARCHES IN GEODESY. With his kind permission ue culled 
from that work what had more direct reference to Al-Biruui’s 
contribution to the science of Geodesy. 

Mr. Barani is a great admirer of Sheikh Abu Raihau whom he 
never ceased to study since his college days. He wrote in Urdu a 
much ajjpreciated biography of Al-Biruui which has known two 
editions, and he contributed many learned articles to oriiaital 
reviews. 

The astronomers of ancient Greece and India already knew that 
the earth is a glolie and they even tried to calculate its actual 
dimensions; but although their efforts were i)raiseworthy, the 
results arrived at lacked both in })recision and accuracy. The 
Muslim astronomers, then, took up the task and by devdsing new 
methods of exiierimentation and calculation they were able to make 
very satisfactory measurements of the earth. Much credit must 
go to the scholars employed by the Caliph Al-Mamuu who in the 
first half of the IXth century A.D. had the full length of an arc of 
the meridian measured on the surface of the earth. 

Iji the early Xlth century, Al-Biruni, who took nothing for 
granted, first resumed and checked the calculations so far made, 
then, forging far ahead, by means of abstruse trigonometrical 
calculations he worked out the entire length of the radius and of 
the circumference of the earth. His were the most accurate results 
arrived at until modern times; his measurement of the earth’s 
radius was short by less than 12 miles, and the one of the circum¬ 
ference of the globe by about 70 miles only! 

The records of the calculations that were made by Al-Mamun’s 
astronomers are lost; only some reference to them is found in 
various books. Mr, Barani has very painstakingly put together 
and discussed all the data he could find on these early computations. 
P'rom Al-Biruni’s w'ritings four different versions are obtained of 
the measurement of the arc of the meridian by Al-Mamuu’s scientific 
staff; they are found in the Tahdtd, the Kitdb al-Tafhtm, and in two 
places of the Qdnun al Mas'ndt. The other sources of information 
on the subject are the Biographical Dictionary of Ibn l^allikau, 
the Kitab al-Tanlnh of Al-Mas‘udi and the ‘Ain-i-Akbari of Abul 
Fazl. 
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Mr. Barani has taken the trouble of verifying the calculations 
made by Al-Biruni and of expressing them in miles and feet. 
He also discussed the results arrived at in the light of modem 
scientific researches. 

The second article of the v’^olume, L’INDIA VISTA DA DUIv 
GRANDI PKRSONALITA MUSUUlAMi: BABAR E BERUNI, 
is a fine stufly in psychology. Professor Alessandro Bausani of the 
Uuiver.sity of Rome compares with much tact and acumen the 
reactions of two great Muslim personalities before the old civilization 
of India; he studies them in the context of the Tdrikh Al-Hind and 
the Bdbdrndmdh. 

P'ive hundred years separate Emi^cror Babar from Al-Biruni; 
the India they saw was considerably different. In the time of 
Babar a big portion of the country had been islamized, and then 
Bal)ar was able to travel far and wide in the sub-continent. Al- 
Binmi’s India had scarcely been touched by the P'aith of Islam, 
and he saw of it jjrobably only the Punjal) and some adjacent 
districts. Both, how'ever, Babar and Al-Biruni have tried to 
understand India and they wrote of it wdth mucli sympathy and 
admiration. Both also remained very ])ersonal in their appreciation 
of the Indian culture and—a ratlier noteworth}'^ and praiseworthy 
feature in travellers’ relations of the past—there is no plagiarism: 
Babar did not plunder tlie Indica t:o stuff his Bdbdrndmdh. 

The point of \'iew of the men were very different. Babar w’as 
subdued by the physical beauty of India and records what he sees 
or what he hears without enquiring much into the ‘why’ of anything. 
Al-Biruni on the other hand was always haunted by the religious 
or philosoidiical aspect of tilings. Both do describe the same 
objects, for in.stance, the rhinoceros, or the monkey, or physio- 
graphical details of India, its rivers, its mountains and many other 
things, but what a difference in the result arrived at! Babar’s 
picture is like a faithful photograph reproducing the exact contour 
of the thing; Al-Biruni’s picture is an X-ray of the object, less 
colourful but deeper in its attempt at finding the raison d’etre of it 
all. Babar is interested in facts, Al-Biruni looks for theories and 
explanations. This natural bias is found in all the subjects they 
described whether it be geography or fauna or flora, religious practices 
or dancing or sujicrstitions. To classify the types of the tw'O 
waiters, concludes the Author, one might perhaps, using the ter¬ 
minology of the psyclio-analyst C. G. Jung, see in Al-Biruni ‘un tipo 
introvertito’ and in Babar ‘un estrovertito’. 

In AE-BIRUNI AND THE RAMA KATHA Rev. C. Bulcke, 
s.j., Professor at St. Xavier’s College, Ranchi, tells us what Abu 
Raihan knew of the Rama story. The Ram-Katha [Uspatti aur 
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Bihus) or Rama Stor\' is an extensive study written in Hindi of the 
Rama lyegend; the thesis, thorough and exhaustive, earned for its 
Author the Doctorate in Hindi Literatxxre and Language from the 
Allahabad University. Al-Biruni, contents the Author, seems not 
to have read nor even seen a copy of the Ravuiyaiia ; yet he managed 
to acquire a remarkable know ledge of the deeds of the hero of the 
great epic and of the authorship of the work itself; he knew that 
it had been composed l)y \'almiki, a contem])orary of Rama. 
Dr. Bulckc has carefull}- gleaned from Al-Biruni’s huiicu all the 
references to Rama and he has analyzed them briefly. 

AL-BTKUNI AND vSANSKKiT by Professor Dr. Suniti Kumar 
Chattejri of the Calcutta University, shows the sjieeial value of 
Al-Biruni’s work on India from the })oint of view of ])hilology and 
Sanskrit. The writer thinks that Abti Raihan may hax e ])icked u]) 
some Sanskrit already at (Ihaznafrom Hindu cajflixes and settlers; 
tins helped liim eonsitlerably when later he came to India. His 
knowledge of vSanskrit was jierhaps not very profound, but it was 
‘wide enough and practical’, and he could make intelligent use of 
the Pandits and Sastris whom he engaged from time to time. 

From Al-Biruni's hutica can be gathered some 2,500 vSanskrit 
words in Arabic transcription, valuable data from wliich can l)e 
determined to a certain extent the phonology of Sanskrit in North 
India in the XTth century. The vSheikh ktunv enough Sanskrit to 
translate or at least to check carefully translations made Ijn’ Ikmdits 
under his guidance of the Klements of Ivuclid, the Almagest of 
Ptolenw, and a work of his on the Astrolalje. 'Unfortunately all 
trace of liis translation is lost.’ 

Close contact with India developed in Al-Biruni a real love for 
the country and its venerable culture. Prof. S. K. Chatterji ajq^re- 
ciatively writes about the great vSheikh; ‘In outwardly a very 
small but very highly significant matter, it seems that we can see 
Al-Biruni in the role <»f a translator into vSanskril, as a lover of India 
and Indian culture, and at the same time a practical su])]jorter of 
the ]jrinci])le of self-determination among peojjles’. 

Was it not most likely due to the influence of the jVfuslim 
Sanskrit scholar that Mahmud of Chazna, who surely was not o\’er- 
soft w'ith the ‘idolator’ Hindus,—shoxild have issued in India 
bilingual coins with the usual Arabic legend on the obverse rendered 
in Sanskrit on the reverse: the kalinia, the name and title of the 
ruler, the place and date of minting ? It is particularly interesting 
to sec the rendering of technical Arabic religious terms into a 
Sanskrit garb; A\\^-Avyakta', M\ah-Muhanimada avaiara] 

lii^rat’a.l-'Nahi-Jindyana-samvati (in the year of the jmssing of the 
prophet, jina), or TdjikZyera-samvatl according to the reading of 
Dr. Vasudeva Parana AgravMa; 'B\uri'l)lah.-Avyaktiya-ndme. 
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For Al-Biruni alchemy was a quasi-science invented by greedy 
men in their lust after easy money. But right or wrong alchemy 
did occupy the attention of many people and played its part in the 
birth of modern chemistry. Alchemy was popular in India as 
elsewhere in the days of Sheikh Abu Raihan. In a faithful account 
of India’s culture Al-Biruni had to give at least some sidelights on 
Indian alchemy. Monsieur Jean Filliozat, the able Secretary of 
the Societe Asiatique, Paris, has put together the bits of information 
given bv Al-Biruni about alchemy in India. The title of the article 
is AB-BIRUNI ET B’AIvCHIMIE INDIENNE. 

Because of the esoteric nature of alchemy and the reluctance 
of the alchemists to communicate their secrets to the uninitiated, 
Al-Biruni found it difficult to penetrate deep into the mysteries of 
Indian alchemy. Yet he gathered some precious notes on the 
Indian legends about alchemy such as the story of the Raja of Shara 
and the oil bath that was to give him immortality. 

Al-Bintni tried to find out the origin of alchemy in India. He 
mentions somewhere a certain Vyadi who practised the science at 
Ujjain during the reign of Vikramaditya, the founder of the Vikrama 
Era in B.C. 57. He does not affirm that Vyadi invented the 
‘ science' since Vyadi himself made use of a book on alchemy which 
he misinterpreted, but he may well have been close to the beginnings. 

Professor Francesco Gabrieli of the University of Rome takes 
the reader away for a while from Sanskrit and from India to show 
us Al-Biruni and the Greeks in BE CITAZIONI DEBBE LEGGI 
PBATONICHE IN ABBIRUNI. 

The Arabic translations of Plato’s Greek works were as a rule 
little reliable; they were paraphrases or commentaries of the original 
rather than true translations. Professor Gabrieli tries to determine 
what Arabic text Al-Biruni used in his quotations of Plato’s De 
Lcgibus: was it also a paraphrase or a relatively faithful translation ? 
The Author selected seven quotations from the De Legibus in the 
Tdri^’al-Hind and compared them with the same quotations 
found in the summary of the Greek Philosopher’s work made by 
Al-F'arabi. F'rom this comparison it is clear that the text used by 
Al-Biruni was no mere paraphrase of the book of Plato, but a real, 
though at times somewhat free, translation of the same. Whose 
text it was is difficult to surmise; the Author suggests the names of 
Hunain ibn Ishaq or of Yahya ibn ‘Adi, both mentioned in the 
Fihrist. 

Professor Dr. J. Gonda of Utrecht takes us back to Sanskrit 
with a well documented study REMARKS ON AB-BIRUNI’S 
QUOTATIONS FROM SANSKRIT TEXTS. 
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In the Tarlkh’al-Hind’ Al-Biruni gives the list of i8 Puranas, 
but he apparently consulted only parts of the Matsya, the Aditya, 
the V 4 yu and Vishnu Puranas and the Vishnu-dharmottara. Now 
according to Ed. Sachau, the quotations which the Muslim scholar 
makes from these works do not alw’ays tally well with the texts in 
our possession. 

But Ed. Sachau was writing over sixty years ago and many 
new Sanskrit texts have been discovered since then. In the light 
of those discoveries and modem researcli, Prof. Oonda goes over 
Al-Biruni’s quotations carefully and he is able to point out in several 
instances to the correctness of Al-Biruni’s text and so revise some 
of the notes and remarks of Ed. Sachau. ‘It would appear to me 
that the learned translator (of the Tdrikh’al-Hind) has put too 
many question marks in his commentary. Now that we have more 
texts at our disposal and have gained deeper insight into the Puranic 
traditions and the history of this kind of literature, it is possible to 
give some additions and to propose some corrections on his notes. 
In most cases these corrections remove anj’ doubt as to Al-Biruni’s 
accuracy and familiarity with the texts wliich he consulted.’ 

The Author studies especially the names and number of Hells 
mentioned in the Vishnu Parana and quoted by Al-Birimi; also the 
list of the different peoples inhabiting Bharat. 

One detail which at first misled the Western scliolars was Al- 
Biruni's transliteration or cutting of proper names of jjlaces (Sdlvdni 
Pojjihdna for Saha, Nipd, Ujjihdna) another stumbling-block were 
omissions or transjiositions in the nomenclature of jjroi)er names; 
but then the native authors of those days were not alway's very 
particular, nor accurate about transliteration and position. 

Prof. Gonda on the strength of critical examination of the 
context of those quotations vindicates the accuracy of Al-Biruni 
in many instances, and finds that his readings ‘ are even of value to 
those scholars who apply themselves to the study of Puranic 
traditions’. 

The Rev. H. Heras, s.j., the Director of the Indian Historical 
Research Institute of Bombay, considers THE ADVAITA 
DOCTRINE IN ADBERUNI. Although Abu Raihan does not 
mention in his TdnWal-Hind any Vedantic author, ‘yet while 
delving into the nature of God he clearly explains the foundation of 
the Advaita School'. 

In a very original and important article Prof. Dr. Arthur 
Jeffery of the Columbia University, New York, studies AL- 
BIRUNI’S CONTRIBUTION TO COMPARATIVE RELIGION. 
‘The importance of Al-Biruni's contributions to the more strictly 
scientific disciplines has tended to obscure the fact that he stands 
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unique in his age, and perhaps unique in the history of his own faith, 
for his contributions to the study of Comparative Religion'. 

The gathering of facts and information about religions other 
than one’s own is very old indeed; instances are found in Mesopo¬ 
tamia and in Greece, among the Romans and even among the 
Muslims before Al-Binmi (see Al-'A^‘ari’s Maqaldt al-Isldmiyn, 
and the writings of al-Ya‘qiibi and al-Mas'udi and others). But 
what interests us in Al-Biruni is less what he can teach us about 
other faiths, which we surely know' better than he, but it is the 
method he follow'ed in his investigations. 

As Al-Biruni himself confessed, ‘he was led to w'rite down his 
observations on the religions, customs and beliefs of the Hindus, at 
the instance of Abu Sahl of Tiflis on the ground that he discovered 
that most of the available literature on the subject of the non- 
Muslim religions sadly niisre])resented those religions, both because 
of inade(juatc acquaintance with source material, and because of a 
highly prejudiced attitude tow'ards tin; religions tliey were des¬ 
cribing ’. 

Al-Biruni adopted in his research a com])arative method which 
he based on original and reliable infonnation. He set liimself as 
guiding princii)les to aim at completeness, accuracy and unprejudiced 
presentation of otlier faiths. He w'ould use all the available means 
to that end such as the ‘ careful examination of witnesses to ascertain 
what value their e\'idenee has’, and an exacting criticism of the 
evidence giv’en. 

But the ob\'ious is not alw'ays the simplest. The attainment 
of the ideal chosen was fraught with technical difficulties. How, 
indeed, to explain to the adherents of Islam the more difficult and 
subtle tenets of a faith totally alien to Islam without betraying or 
belittling their content and without antagonizing the easily pre¬ 
judiced reader. Al-Biruni realized all the import of a correct 
terminology to fulfil his purpose and one of the mo.st laudable 
achiex’cments in this field is to have endeavoured ahvays to thorough¬ 
ness and accuracy. We may in this connection refer to the paper on 
‘Al-Biruni and Sanskrit’ by Prof. S. K. Chatterji. 

After explaining the methodology of the great scholar in his 
presentation of other religious disciplines. Prof. Jeffery records some 
of Al-Biruni's theoretical discussions on certain general problems of 
religion such as IdolatrA^ the Force of the Sunna, Cosmologies, 
Demons, etc. 

In a third section the w liter summarizes the information given 
by Al-Biruni on the great religions of the world and some sects of 
his days; Hinduism, Buddhism, Zoroastrianism, Manichaism, the 
Greek refigion, Judaism, the Samaritan I'aith, Christianity, the 
beliefs of the Sabians and the Khwarizmians, Arabian Paganism and 
finally Islam. 
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Prof. Jeffery based his extensive and well-conducted study on 
Al-Biruni’s India and his Chronology, but it suffices to show 
the unique place Abu Raihan holds in the history of that fairly 
modem branch of knowledge, the Comparative Study of Religion. 
‘It is rare imtil modem times to find so fair and unprejudiced a 
statement of the view’s of other religions, so earnest an attemjd to 
study them in the best sources, and such care to find a method 
which for this branch of study w-ould be both rigorous and just. 
Might it be after all that his greatest contribution to learning was 
not in the field of the more exact sciences but in this field of the 
sciences of the spirit ? ’ 

The purjiose of the jiaper on AI/-BIRIJNI AND TRIGO¬ 
NOMETRY by Janab M. A. Ka/dm, lyccturer in Mathematics at 
the Muslim University of Aligarh, ‘is to gi\e a critical estimate of 
the merits of the Tliird Book of the Qdniln-i-Mas'ildi’. The Author 
is of ojjinion that it is iVl-Biruui and not Nasiruddin at-Tusi—as 
Brahmmuhl believes—who was the first to approach trigonometry 
as an indei^cndent subject. The 1:)ook in ipiestifni is all about 
trigonometry, plane trigonometry in the first chapters and S))herical 
trigonometry in the last two chapters; there are also trigonometrical 
tables. 

Mr. Kazim gives in detail the contents of the various chaijters 
of the book and points out the systematic W’ay with winch the great 
scientist handled his subject. To liim ‘goes the credit of. for the 
first time, keeping it (trigonometry) inde])endent of astronomical 
calculations’. Nay more Al-Biruni may well have been the inventor 
of calculus of finite differences. But ‘ the formulae derived by 
Al-Biruni seemed to liave g<me into the background till they ai)pear 
again in the 17th century of the Christian Era in a modified form’. 

Many mathematical treasures lie liidden in the images of the 
Qdnun-i-Mas'udi which still awaits to l)e scientificallj’^ edited and 
translated. The author hopes with many that the day will soon 
dawn when Al-Binmi’s greatest mathematical work will be made 
available to scholars for further researches. 

The former Prineijjal of the Osmania University, Hyderabad- 
Deccan, Janab Mohd. Abdur Rahman Khan, gives us a short 
introduction to THE MINOR TRACi'vS OF ABU RAIHAN 
MUHAMMAD BIN AHMAD AL-BERUNI. Some of these tracts, 
of Al-Biruni himself or of liis disciples, were published by the 
Dairat'al-Ma'arif of Hyderabad. A fuller description of the 
contents of these tracts may be obtained from an article by the 
author pubhshed in the Hyderabad quarterly Islamic Culture, 
Fascicle IV, 1950. Besides the list of tracts the writer gives an 
interesting conspectus of Al-Biruni's scientific achievements. 
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In AL-BIRUNI’S DETERMINATION OF GEOGRAPHICAL 
LONGITUDE BY MEASURING THE DISTANCES Prof. J. H. 
Kramers of Leiden University studies the 2nd chapter of the Vlth 
treatise of the Qdnun’al-Mas'udi which was rendered into German by 
C. Schoy in Isis (Vol. V, 1923, pp. 51-74). But Schoy’s translation is 
defective from the linguistic point of view. Prof. Kramers, therefore, 
gives us here a more correct English rendering from the original and 
makes some pertinent observations on the text. The article gives a 
glimpse of the ‘ laborious kitchen work ’ Al-Biruni had to do or to have 
done in the elaboration of the remarkable results he attained. 

Dr. F. Krenkow of Cambridge wrote on BERUNI AND THE 
MS. SULTAN FATIH NO. 3386. The Doctor begins with remind¬ 
ing the reader of what should be the correct English spelling and 
pronunciation of Abu Raihan’s laqab, viz. Beruni witli a long E 
pronounced like ea in ‘bear’, and not BirunI with a long I. He 
strengthens his argument with a quotation from the introduction 
of Al-Biruni’s Kildb al-Saidana where the Iranian savant complains 
of the difficulty of expressing in one language, in the case ‘Arabic’, 
the sounds of other languages and especially of the vowels. We 
feel we should apologize to Dr. Krenkow for not having in this book 
on Al-Biruni adopted the spelling he advocates. We surely under¬ 
stand the strength of his argument, but then there is the force of 
habit and perhaps also a musical appeal in ‘Al-Biruni’ which is not 
so evident in ‘Beruni’. We presume that Dr. Krenkow will forgive 
us a musical licence. In the papers contributed we, of course, 
kept the si^elling adopted by their respective authors. 

Dr. Krenkow then gives us an important extract of the MS. 
Sultan Fatih No. 3386. The title of the manuscript which was 
composed at Ghazna is Kitdb fi Tahdld nahdyat al-Amdktn wa 
Tastth nasdfdt al-Masdkin. It is in the hand of Al-Biruni himself. 
The manuscript has not been published as yet, but it had been 
photographed by Prof. Ritter for the State Library of Berlin. 
Dr. Krenkow had the use of those photographs. The aim of the 
book is to enable scientists to ascertain the longitudes and latitudes of 
different places and thus determine the correct direction of the Qibla. 

In the passage selected Al-Biruni insists on the importance of 
geographical knowledge and he reveals himself a foremost geographer. 
Some of the remarks he makes about the age of the Earth which 
might be millions of years, of lands which were formerly seas, etc. 
render a very modem sound. Dr. Krenkow gives in appendix to 
his article the original Arabic text of the passage translated. 

L’ARTE DELL’ESPORRE IN AL-BIRUNI by Professor 
Martino Mario Moreno of the University of Rome is a study of the 
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Tan^’al-Hind from the didactico-esthetic point of view. Prof. 
Moreno reveals an aspect of Al-Biruni which may easily be over¬ 
looked; he shows us the artist and the master, ‘il Maestro’, within 
the scientist and the doctor. Al-Biruni was not merely erudite; he 
did not hide his vast knowledge under the thick veil of abstruse 
considerations; he longed to communicate his science to his fellow- 
men, he wanted to be understood and he possessed a wonderful gift 
of exposition, of communication: ‘I’arte dell’esporre’. It w-as the 
fruit of a warm heart which readily vibrated in unison with the 
wonderful world his studies had revealed to him: ‘egli e un cuore 
pulsante oltre che un cerv^ello ragionante’. This natural sympathy 
with the beautiful, with the truth which he liked to share with others, 
made him discover as by instinct the way to overcome distrust and 
indifference, and to captivate the attention and interest of liis 
readers: ‘ II nuovo mondo che i suoi studi gli haimo rivelato ha fatto 
vibrare in lui le corde dell'umana simpatia, lo ha animato d’uua 
passione che brama di communicarse ad altri, e sa quindi trovare le 
vie piu adatte per vincere la difiidenza e I’indifferanza ed accativarsi 
I’interesse’. 

The method which Al-Biruni patronized most is the one of 
comparison and he w'as keen on finding first some common ground 
to base his teaching of new' things. The Author gives, as example 
the clever way in which he taught the Hindu conception of the 
divinity to his Muslim contemporaries. 

The Author also studies some quotations of the Bhagavad Gita 
and their rendering into a rythmical and rhyming Arabic. The 
translation is not literal when checked on the present day text of 
the sacred song; it seems to be combined w'ith a commentary. But 
Al-Biruni wanted above all to be understood. Although not 
literal his translation is sufficiently faithful to the original for his 
purpose, elegant and clear. 

The paper ends with some remarks on the way Al-Biruni 
translated into Arabic Sanskrit technical terms. 

Monsieur Louis Massignon of Paris explains in his article on 
AL-BIRUNI ET LA VALEUR DE LA SCIENCE ARABE why 
the Iranian scholar of !^warizm chose to write in Arabic rather than 
in Persian or in the dialect of his native place. The power of abs¬ 
traction of the Arabic language made of it an ideal international 
vehicle for scientific thought; it was the language that had helped 
‘civilization’ to spread all over the Mediterranean world. Al-Biruni 
wrote in the preface of his Book of Drugs: ‘It is in the Arabic tongue 
that the sciences have been transmitted by means of translations 
coming from all parts of the world; their (value) is enhanced by it 
and this has allowed them to insinuate themselves into the hearts 
of men; and the beauty of that tongue has flown together with those 
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sciences into our arteries and into our veins.’ If Al-Biruni was to 
express his thought in such a way as to be understood by others he 
could not have done so in his own mother-tongue, the dialect of 
Kh warizm ‘ ou une science serait aussi etonnee de se voir eternisee 
qu’un chameau de se voir dans la rigole de la Ka’ba, ou une giraffe 
de se voir par mi des purs sang 

Some of Al-Biruni’s works, especially the Athdr al-Bdqiya are 
considered as most important sources of information about the 
history and the liturgical customs of certain little known Christian 
sects of Central Asia. Rev. Giuseppe Messina, s.j., of the Pontifical 
Biblical Institute, City of the Vatican, has utilized Al-Biruni’s 
Chronicle to determine the beginnings of Christianity in the city of 
Merv: AIv-BIRUNI SUGLI INIZI DEL CRISTIANESIMO 
A MERV. 

Merv was in the Vlth century a commercial and cultural centre 
of Central Asia and a forward post of Christian penetration in the 
country. Now about the origin of Christianity at Merv one of 
the few sources of information so far available is Al-Biruni's ‘ Vestiges 
of the Past’, the Athar al-Bdqiya. He mentions somewhere a date 
and a name which are a clue to identify the first apostle of the faith 
at Merv. The passage runs thus: ‘On the 2ist day (of the month of 
Haziran—June) is made the commemoration of the priest Barshabba 
who brought Christianity to Merv about 200 years after Christ’. 

Prof. Messina analyzes in details this reference of the Muslim 
historian and confronts it with the data of the Chroniqm de Siert 
published in the Patrologia Orientalis (Vol. V, pp. 217 fll.) under 
the title ‘Histoire Nestorienne’. The relevant passage about 
Saint Barshabba goes from page 253 to page 258. After a careful 
sifting of the documents available about that period the Author 
has to conclude that historical evidence labours in favour of Al- 
Biruni’s affirmation: ‘le notizie che abbiamo delle condizioni in 
cui vivevano i Cristiani quel tempo nell’impero persiano e dello 
sviluppo dell’apostolato cristiano no solo non contrastano con 
I’affirmazione di Albiruni, ma depongono in suo favore’. 

Al-Biruni was always on the look-out for opportunities of in¬ 
creasing his knowledge about the world around him. He was fond 
of questioning travellers, merchants, and ambassadors about the 
countries which they knew and which he, Al-Biruni, was unable to 
visit. He carefully consigned to writing their reports after checking 
them as best he could. But to judge of the value of the information 
he gives about far away countries, one should know whom he gathered 
his information from. Professor V. Minorsky of Cambridge has 
written enlightening notes ON SOME OF AL-BIRUNI’S 
INFORMANTS. 
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Information about China and Mongolia must have readied the 
scholar through the ambassadors of the rulers of Qitay and Yughur 
who visited the court of Sultan Mahmud round about A.H. 418/ 
A.D. 1027, shortly before the composition of the Qdnun (421/1030). 
In fact Al-Biruni himself acknowledged in his Kitdb ul-Djamdhir 
that ‘he had interrogated the ambassador from the Qitay-Khan’. 

Prof. Minorsky was able also to trace the informant from whom 
Al-Biruni received his information about the Polar regions. He 
discovered that the author of the History of Bayhaq mentions that 
in 415/1024 the jiadishah of the Bulghars had sent an embassy to 
the padishah of Khorasan with some offerings for the mosques of 
Sabzavar and Khosraugird. Al-Biruni’s Tuhdul al-AmdkJn was 
written one year after this visit: a striking coincidence. 

Dr. Mohammad Mo’in, Professor of Persian literature at the 
University of Tehran, gives us in his BA’Z-I P'AWA’ID-I 
UUGHAWIY-I KITAB’AL-JAMAHTR-I BIRUNI a ver>’ thorough 
philological study of some terms used by Al-Biruni in his work on 
mineralogy' and precious stones, the Kitdb’al-Djamdhir ft ma ’rifat’al- 
Djaxvdhir. It is interesting to note the pahlavi or avestic origin of 
several of these tedinical tenns. To give but one example: ^zor- 
shust is the combination of an old pahlavi word dta^, fire, which 
passing through avestic became in course of time dzor in Persian. 
Shust is from shmtan and means to wash, to bathe. The compound, 
then, conveys the meaning of bathing in fire and it is the name used for 
the Angel of fire, the salamander, and a kind of stone. The Author, 
of course, shows all the intermediaries through whidi the term 
jiassed before obtaining its final shape. Other terms considered 
are: nabharadj a baser coin, a bribe; ^ud-i-^uruh, the crest of a 
cock, amaranth: rozndrndjah, a calendar; ^ustakdi, a kind of cloth; 
kadkhuddhiyah, the master of the house; and so on. 

AL-BIRUNI by Maulana Abdus Salam Nadvi of the Dar’al- 
Musannifin, Azaragarh, is a comprehensive survey in Urdu of the 
life and achievements of the great Persian scholar. The study is 
based mainly on the sources mentioned by Edward Sachau in the 
introduction to the Xthdr’al-Bdqiyah. They are among others: 
Mu'djam’al-Udabd (Vol. VI), Akhbdr'al-Hukmd, Tabaqdt’al-Atbd', 
Sawdn’al-H ikmah. 

The author gathered from these works whatever information 
he could about Sheikh Abu Raihan, and out of them made an 
excellent biographical notice of our hero. 

Apart from Syed Barani’s master work on Al-Biruni, there was 
in Urdu but little literature about the great scientist who wrote so 
well of the land and the people of India. Maulana A. S. Nadvi has 
rendered a great service to Urdu readers by giving in Urdu a well 
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thought-out, concise and reliable account of the life and work of 
Al-Biruni. 

AL-BIRUNI AS A THINKER by Mr. Arthur Upham Pope of 
New York, the Author of the monumental ‘Survey of Persian Art’, is 
a glowing elegy of Al-Biruni’s achievements in the various fields 
of knowledge. The greatness of the scholar was the natural out¬ 
come of the thoroughness of his scientific researches and of his 
remarkable intellectual honesty. Al-Biruni was empassioned for 
truth in which he saw the unifying principle of the universe. He 
was no eclectic, however, and would stand no compromise with half 
truth just for the sake of popularity or to please. A genuine and 
sincere Muslim, ‘he believed that the Koran was in all essentials in 
perfect harmony with other religious codes’ in so far as they all 
shared more or less in the unique Truth; but he would have been 
antagonistic to the vague sentimentalism and intellectual laziness 
that have produced our modem World Fellowship of Faiths. Al- 
Biruni was an accomplished scholar, nay an accomplished man. 

The article of Professor T)r. J. C. Tavadia of Santiniketan on 
AL-BIRUNI AND ORIENTALISTICS brings the volume to a 
hap])y close. The Author shows how disinterested Al-Bimni was 
in his scientific pursuit: ‘He was not actuated by any personal 
motives, but solely by the desire of knowledge about peoples of 
various countries and religions different from his own, and that 
out of pure intellectual curiosity of finding the truth, be it pleasant 
or not ’. Yet far from him intellectual selfishness! He wanted 
his efforts to help in the advancement of culture and mutual under¬ 
standing between peoples. This is clear from the aim he set himself 
when writing the Tdnkh’al-Hind. In the conclusion of the book he 
gives himself this testimony: ‘ We think now that what we have re¬ 
lated in this book will be sufficient for any one who wants to converse 
with the Hindus, and to discuss with them questions of religion, 
science, or literature, on the very basis of their own civilization’. 

Prof. Tavadia completes his paper with some suggestive 
remarks on some passages of the Tdnkh from which so many old 
Hindti customs can be gathered. He suggests even that a com¬ 
mentary should be made on the facts about Indian antiquities 
recorded in that unique book; he shows some striking illustrations. 

We have added an INDEX to the volume. It will be found 
wanting in many ways. We did not, indeed, try to make it ex¬ 
haustive, but suggestive only of the main topics touched in the book. 

V. COURTOIS, S.J., 
President, Iran Society. 


M. ISHAQUE, 

Honorary Secretary, Iran Society. 
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“And I have truly done what every one is bound to do in 
respect of any particular science, that is, to accept gratefully the 
original contributions of his predecessors, to correct fearlessly the 
errors that come to his notice and to preserve what he himself 
discovers and to leave it as a record for the future generations that 
are to follow him in time.’’ 

(Al-Biruni, in his Canon MasMicus.) 

[This Study is dedicated with his kind permission to Dr. George 
Sarton, S.D,, the illustrious author Introduction to the History oj 
Science," and the founder and editor of ” Isis,” the International Review 
devoted to the history of Science and Civilization,] 

The history of sciences, like that of all other human achieve¬ 
ments, is the story of an endless adventure. Some of the best 
minds of various nations and countries, in different ages, have 
contributed to its total progress in various proportions. The part 
played by the Muslims in the course of their long history still awaits 
a just and proper recognition. They are generally assigned the 
modest role of being the mere transmitters of the ancient lore of the 
West and the East.^ Their true share in the scientific development 


* For instance, the latest expression of this erroneous view will be found in the 
well-known thinker and writer Bertrand Russel’s History of Western Philosophy, 
{1946), an excellent work on the whole, where in chapter X on Mohammadan 
Ctdture and P^osophy he remarks that ‘Mohammedan civilization in its great days 
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is, however, really much greater than that of an intermediary. 
The credit of preserving different ancient sciences and transmitting 
them intact to the modern times would, by itself, be no small matter, 
but in truth the Muslims in many instances improved the old sciences, 
achieving better or more positive results than those of their pre¬ 
decessors, and in others broke fresh grounds, discovering new 
ideas, and sometimes even creating new sciences where there had 
existed none before. It is the business of the impartial historian 
to make a correct estimation of their labours and achievements. 

All the sciences we know have advanced to the present state 
bit by bit and step by step, though often by tortuous paths, and not 
without many set-backs. Their total progress, however, is an 
established fact. Every step taken forward has its own significance, 
as it leaves behind the legacy of positive gains, which, when properly 
garnered, make their own contribution to the general stock. Our 
modem knowledge would as much count a background stage in 
the eyes of the future generations, when they would have advanced 
much beyond our present acquisitions, but not without receiving 
from us a handsome legacy of net gains. Similarly we all owe great 
debt to the past, and the only manner in which we can repay it is 
by recognizing the real significance of the previous labours, and 
expressing our sense of gratitude to the great masters of the former 
generations. 

These preliminary observations of an abstract nature have a 
direct bearing on our present study, which deals with the labours 
of the Muslim astronomers in the field of Geodesy, a science which 
treats of the shape, size and curvature of the Earth. It is a branch 
of Astronomy as well as of Physical Geography, the two sciences 
in which the Muslims took a keen interest, and have left some notable 
results. In Geodesy itself they made splendid researches, which, 
although described now and then by several scholars, still await 
fuller and more correct treatment. 

Among the Orientalists we owe their best treatment to that 
Great Italian Scholar C. A. NaUino, the editor and translator of 
Al-Battdni,^ and the author of the most valuable lectures delivered 
in 1909 and 1910 in the Egyptian university on the history of the 
Arabian Astronomy: 

An entirely independent, and in some respects detailed, treat¬ 
ment of the same subject was attempted by the present writer in 


was admirable in the arts and in many technical ways, but it showed no capacity, 
for independent speculation in theoretical matters/ 'Its importance, which must 
not be underrated', says Russel, 'is as a transmitter', p. 448. 

1 Kitdh-ul-Zij-ul-Sdhi (Al-Battani), Rome, 1889. 

IB 
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the second edition of his %ife of Al-Biruni', published in 1927 by 
the Anjuman-e-Taraqqi-e-Urdu (pp. 188-203), substantially based 
on some previous articles of lus own, published in Afferent 
Indian Journals. 

I am now led to take up the whole subject afresh, as besides 
some important new materials that have recently come to hand, 
I have re-examined, checked, and thrashed out all the data, and 
improved upon, and, at times, even corrected, my own previous 
studies and researches. 

The present study, therefore, although utilizing my own former 
studies, as w^ell as the most excellent studies of C. A. NaUino, are 
substantially new, both in their content and treatment. I have 
tried to make it as complete and exhaustive as possible, and have, 
therefore, quoted in extenso the original texts, whether drawn 
from the unpublished manuscripts or the printed books. 

We find that although some further researches in Geodesy were 
attempted by some subsequent Muslim astronomers,^ the highest 
mark had already been achieved by the most illustrious astronomers 
of Al-Mamun, and by that greatest astronomer and mathematician 
of all the Muslims, Al-Birfini, whose scientific researches are always 
of the first order, and deserve our special concern, being so often 
closely associated with our own country—the scene of his most 
important researches in Geodesy as w ell as of those other vast and 
arduous labours in the entire field of languages, literature, sciences, 
and culture of the ancient Hindu nation, of which he has left such 
a precious account in his monumental work on India, known as 
the ‘Indica’ of Al-Biruni. 

Geodesy in modem times occupies the position of a distinct 
science, having its own band of specialists as well as a number of 
societies exclusively devoted to it. Before the war it also claimed 
a world-wide International Organization.* 

For at least about 2,500 years, if not for more, the scientists 
have known the fact that the earth is round and a globe in its form. 
It was known full well to the astronomers of ancient Greece and 
India, and all the subsequent scientists of the world have learnt 
the idea from them. The Muslim astronomers, who at first derived 
their knowledge from both these original sources, readily accepted 
it and tried to support it by adducing better and newer proofs. 
But by the Greek, Hindu and Muslim astronomers the Earth was 
always considered to be a perfect globe. It was reserved for the 
modem astronomers, Newton and others that followed him, to 


1 Ullugh Beg, e.g., sent Qilshji to China to measure an arc of the meridian. 
1 have described their results in my Al-Beruni (and edition). 

• See the article on ‘ Geodesy ’ in the Encyclopedia Britannica. 
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discover and establish that the Earth is not so much a perfect globe 
as an oblate spheroid of its own peculiar form—a ‘geoid’, with 
depressions at the two ends near the poles and a little bulging at 
the Equator. 

As soon as it was known that the Earth is a globe the astro¬ 
nomers set about the task of finding out its actual dimensions. We 
have the results of such measurements by several astronomers in 
Ancient Greece and India. Judging by what we know of the methods 
employed and the actual results achieved by them, we have reasons 
to believe that their results were probably more or less of a tentative 
nature, and never very precise nor accurate. 

The honour of obtaining the first approximately accurate 
measurements was reserved to the Muslims, whose astronomers 
employed distinct methods, in the first instance by (a) directly 
measuring and ascertaining the precise value of an arc of the meridian, 
and in the second instance, by (b) finding out by the most recondite 
trigonometrical processes the entire length of the Earth’s radius, and 
thereby of the diameter and the circumference, and eventually 
working out the whole area and volume of the Earth’s globe. 

The former was the method adopted by the astronomers of 
Al-M 4 mun in the early third century A.H. (early half of the ninth 
century A.D.) and the latter that of Al-Biruni in the early fifth 
century A.H. (early eleventh century A.D.). 

Geodesy has certainly made great strides in the modern times, 
but as already indicated, its history goes back to remote times. The 
ancients also used the Earth’s radius as a unit for their celestial 
measurements. 

Amongst the Greeks Dicaerchos (320 B.C.), Eratosthenes 
(295 B.C.) and Hipparchus (160 B.C.) attempted the measurement 
of the Earth in different manners. We know on Aristotle’s authority 
that the old astronomers had calculated the circuit of the meridian 
to consist of 400,000 stadia. Eratosthenes found 250,000 stadia, 
and Posedonius (57 B.C.) 240,000 stadia. Ptolemy (151 A.D.), 
the most famous Alexandrian astronomer, found a degree to consist 
of 500 stadia and the circumference 180,000 stadia.^ 

Among the Hindus, who also occupied themselves with the 
subject, Ar5Tr4bh4tta (B.C.), the best known of their astronomers, 
found the Earth’s diameter 1,050 yojanas and the circumference as 
3,364 yojanas. The writer of Sid(hi 4 nta gives the diameter as 1,600 
yojanas, Brahma Gupta (fifth or sixth century, A.D.) gives the circum¬ 
ference as 5,000 yojanas and at another place as 4,800 yojanas and 
the diameter 1,581 yojanas. Bhashkar Achirya, the last great 
astronomer of the Hindfis, apparently resting on Brahma Gupta, 


1 For the Greek researches in detail see Nallino's lycctures. 
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gives the diameter as 1,581^^:^ yojanas and the drcitmference as 
4,967 yojanas.^ 

The length of the Greek stadia and the Indian yojanas, varying 
from time to time and place to place, we have no certain and agreed 
data to test and verify their various results with any amount of 
absolute precision. We have, however, attempted in another place 
(Al-Birhni, pp. 199-201) to make a comparative study of them, 
but we must confess that in the present state of our knowledge 
it is not possible to claim exactitude for those results. All that we 
can say at present is that they are of a mere tentative nature, some 
of them perhaps approximating the correct value more closely than 
the others. 

So far as we could judge, most probably amongst the Hindds 
the best result was obtained by Ar3^dbh4tta, and amongst the 
Greeks by Posedonius, though both of them seem yet very far from 
correct estimations. 


Amongst the Muslims the real interest in astronomical studies 
began in the middle of the second century after the establishment 
of the Abbasid Caliphate and reached its zenith in the golden age of 
Al-Mdmun the Great (x\.H. T98-218/A.D. 813-833) who was a true 
patron of all the .sciences of his times. The Muslims of that early 
period derived their entire knowledge of Astronomy first from 
the Hindus and then from the Persian and Greek sources. 

Having readily and w'hole-heartedly accepted the theory of the 
Earth’s rotundity, and noticing that the ancient accounts of the 
Earth’s measurements so widely differed, and were not verifiable on 
account of their ignorance of the true len^hs of the various standards 
of measurements employed by those ancients, the Muslim astro¬ 
nomers set about in earnest to find out for themselves and in their 
own way the true dimensions of the Earth. 

It was by Al-M 4 mun's own order that his illustrious astro¬ 
nomers, for the first time in the world’s history, resorted to a 
strictly scientific and well directed measurement of an arc of the 
meridian, and by means of it to further ascertain its circumference 
as well as its diameter. They were truly the greatest astronomers 
of their age, and judged by their results, proved themselves also to 
be the perfect masters of their craft. 

Most probably they had made a detailed record of their 
operations. But unfortunately those original records, and even 


1 See Premchanda’s Hindfl Astronomy, 1896, pp. 120,198,193, and AI-Birflni’s 
KUib-ul-Hind, Arabic text, pp. 160 and 161, and English translations, Vol. 1 , 
pp. 312-313. 
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contemporary accounts relating to them, are nearly all lost probably 
beyond any hope of recovery. We have, therefore, almost wholly 
to depend for our information on the subsequent writers, some of 
whom apparently had access to them, and have left fairly reliable 
accounts. And we have a number of such accounts. Only a few 
of them can be treated as independent ones, as being of primary 
importance. Most of the others are more or less of a secondary 
nature, derived as they are from some other intermediary sources. 
At first sight there appears to be some conflict of details even in our 
best available authorities, and before we could satisfactorily account 
for these divergences, and attempt to actually reconcile them, or 
come to our final conclusions, we have to make a thorough study of 
all the available materials, and then ascertain their respective merits. 

Almost the first in point of time® is the account given in 


* The only exception is Habash, whose one work has survived, viz. Opus 
Astronomicum (zij.) in the Imperial Library of Berlin (p. EXVI of Part I of Nallino’s 
translation of Al-Battdni). 

* Strictly speaking the first in order would be the reference in the medical 

work Firdaus-ul-Hikmat (Berlin, 1928) (iJJJl ^j>j) by Abul-Hasan Ali bin Sahl 
Rabbin-ul-Tabari (,#jriUI olj Ji- <> o-J-* y}) (middle of ninth century A.D.) 

where at page 547 in the chapter dealing with the rotundity of the celestial sphere 
and the Earth’s globe he gives account of the Earth’s dimensions in the following 
manner:— 

> > 

0^ j y y o*y^ ^ •jjp Jli 

0 

Cjy J 3 jp J \fiuP J \pjL# J fjr j-Sp j ^j \f)W j 

J Jp Up j \ jjb^l ^ \ f Ui^ j 

j J * 3 iiju (j ^ J* * 3 oju JIL* • 

• itSa J •jts' olj UfJj • 3 *yr cp ^ 3 3 A—uJ- 4 i 

^ 0 0 m m % 

(>• 3 ^ c 5 ^ 3 ^ 3 cJH U \^ 

• jjip'ii m 

*'Ptolemy and other philosophers say that the Earth, the sea and the natural 
elements are round and global in form, and the circumference of the whole Earth, 
including its seas and mountains, is 24,000 miles, and its diameter, or depth, or width 
7,036 miles. They ascertained it by taking the altitude of the Polar Star in two 
places whicli happened to be on the same line from the Equator, e.g. Tadmur 
(Palm3Ta) and Al-Raqqa. They found the altitude of the former 34° and that of 
Al-Ruqqd 35^"*, so the difference between these being ij®. Then they measured 
between Al-Raqqa and Tadmur and found the same to be 67 miles. Thus they 
found out the length for ij degree of the great sky line.” 

This passage of Tabari has been quoted nearly verbatim by Al-Masfidi in his 
‘Meadows of Gold' with very slight variants from the text as quoted in the above. 
(See volume i, pp. 75, Bagdad edition.) 
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Al-Masudi’s (t346 A.H.= 958/959 A.D.) ‘Meadows of Gold’ (Muruj 
ud-dhahab wherein he says as follows:— 

rfjjl Alii. ^ J gj_pl I^bf 

_3 4Xa 4» (j^ 6 A>.Ij jl.AjU ol 


* ^ *1 •• I *** * * 

jOli jI jj3 Ij^ji * J ijUilLi* j jl.Aju 

<ix^ (J JJ-^ ^ ‘ J^ j 4 jU j w-i3l J 

1 tii-ll ^ ^ (JL?_9 ^ ^ 3 ^ ^ ^ -5 '-9 ^ ^ ^ 

4^jl j AjU^jI j ui*^! iifcw ^ 7 ^* jl-^ ^ tS*X)l |i^ji)l j J 

—' f • ^ 

_5 (3^ ^ ^ c-5 V1 Ailj ^ ^jy? 1 _9 ^ ^ v_ ^ J 

^JI ^ 3 cJ^ -9 ojJiS' i^tu/ 

> - f 

A^ Lmai.^ ^ VmJ LwU 1 iWiy^ I •AJ 1 ^ ^ 1^ i 

5?^ Ix-^t cJL9j-*^ aj L* ^Ij*aJI Aft,.**-.? ^ 


'' The astronomer Habash, the author of Kitdb-ul Zij in Astronomy 
reports from Khalid-bin Abdullah of Merv and others, who had 
made observations on the Sun for Amir-ul-Momenin Al-M§.muii 
in the desert of Sinjar, one of the towns of Diyar-e-Rabia, that the 
length of a single degree of the Earth's surface is 56 miles. Thej^ 
multiplied this single degree of the Earth's surface into 360, and 
found the circumference girdling the Earth including the seas, and 
the land to consist of 20,160 miles. By further multiplying the 


The author though one of the great physicians of IslAm is apparently not niucb 
versed in the astronomical and mathematical sciences. The above account is not 
free from confusion and inaccuracy. Evidently it echoes some popular traditions 
of his times regarding the generally known measurements of Al-Mamun's times 
carried out by the astronomers between Tadmur (Palmyra) and Raqq&. It certainly 
gives a manifestly inaccurate figure for the length of the arc, unless there be some 
errors of the copyists like c?*r- -> ^ (77) ^ -> ^ (^^7) former would 

nearly, though considerably in excess, correspond with the length of the ij arc as 
found by a party of Al-Mdmun's astronomers. 

We leave the matter as it is without further comment, as it will bc‘c<.*me clear 
as we proceed further in this study. 
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Earth’s circumference into seven they found the result 141,120 
miles. They divided it by 22, and got the quotient representing 
the Earth’s diameter as about 6,414^, and the radius 3,207 miles, 
16' and f" which would amount to J -f- ^^0 of a mile. The mile contains 
4,000 cubits of Al-Aswad—a measuring stick invented by Amir-ul- 
Momenin Al-M 4 mhn for measuring cloths and buildings and also 
for fixing stages on the routes, and the cubit consists of 120 
fingers.”^ 

Al-Masfidi again reverts to the subject in his later work Al- 
Kitdb-ul-Tanhih wal Ishrdf j where he says:— 

^ j 

^ *. f'*’ 

^ O ^ **** ^ _5 4X44* cILU 3 J (y^ ^ ^ 

* (t 4.-T T O^) - ^ «U-X». L dlli J J 

"There is dispute (amongst the scholars) regarding what we have 
said about the length of a degree as expressed in miles. Some say 
it is 87 miles, others that it is 56f miles. People generally rely in 
this matter on what we have reported from Ptolemy’’, (who gives 
66f miles). 

Next comes the account given by the great Muslim astronomer of 
Egjyt Ibn-i-Yiinus (A.H. 3g97A.D. looo) inhisKitdb-ul-Zij-ul-Kabir, 
dedicated to the F 4 timid Caliph Al-Hakam, and is quoted here from 
the unique manuscript (Or. 143, No. 1057 of the third volume of the 
printed catalogue of the Leyden Library), as extracted by Nallino 
(p. 218 of the Lectures). The Frendh translation is found on 
pp. 95-96 of the Extracts from the manuscripts in the BibUothtque 
Nationale of Paris, Volume VII, 180,' Le Livre de la Grande Table 
Hakemite’. 

^ ^ ^ m ^ ^ m ^ 

^ -XJU. J Ol ^ ^ 


ljUi <dyi) JJUj ^Ji ^ 

> 


1 Volume I, pp. 118, 119011 the margin of Ibn-ul Athir's History (Cairo) and 
p. 72 of the Baghdad edition. 
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J (**^ 0 **^'-* Os ^ *iWt jji A)li. J L’l Oj-J Jiu. JU 

O^****^ 3 4,*^^ OKi >1 0^1 .> jIAju dJilUA LuJ j 

^ ^ % r ... ^ 

^ oLbOl l^jj j (J^{ji <^^3 

-• • I 


p ^ 0 ^ 


I ^ i ^^ Lk^i I ^ 0(3^;A<«J I 4Jj 1 *A^ ^ »A«a»j>. 1 ^ 

jt!^3*^ (j^ O^ ^ (J^UJI (jl 

m • • « 

U^lj jfcjj jj (Jj^LaII v-iiu>.l j dUAJ IjjLJ JU 

cJjI ioji J^)3 ^lKt* 3 *A-r» ^ O^'ISCJI (j^ L lj.«/U ^ <^j-^ 

^ Oy>* UJI Lb I I I ^I ^Ij jJ L ^Ij S 

> 

^ ^ ^ Ua^ j Ol 3 cJj^^ 3 

^ S^a^lj OjjI^ ^ Oj^ Ol lJI ui-y^-> ^^Ujjl 

• ^ ♦ . . J • 

(jl V*VX*-# ol^ jUisJ ol viJlli 3^**^' 3 0^“^^ jjl3-^ 

c5>iJI ol^^l (j u3va-^* Jai* jpyJfcUJ 

jl^jJI ^yi,i Ja^L l^jl^ UibJl».l jaJ ^ iU>lji (JiWa.^ jpu l^JU •A».lj JS' (J^ 

m <fm^ ^ 

^ !j 3 ^ 3 ^ ^M)| A ) ^ O^ L^ ^ oliii^^^aEXMii (^aJI 

aJl^ L^Ij ^j^3 J^3 ii ^J3*^l C!-^ *C/ 

cS-iJI Jj*i/I OlS^I L^ 1^1-^ -7^^ jU^I JaiacJ LJb 3^* 

ISI <03ji^ oK^I 3 iai* aJ 

JS" j AajaJI cXx? J ‘*--^* 0!ji Ola 

«jjb ^jl ^ A».lj ^ Cx* ^ cx^, U 



10 


Aly-BIRUNI COMMEMORATION VOLUME 


(j* C-fcwJI Jatfu ol (j^*i J 

^aJI ^ tL«*A2x4 ^ ^^?bIu*»i*JI 1 ■l^'fc c*»i.oi<ff ^ic^ 

^f^ Lu ^1 (UjI^ t^l^l ^ 

"An account of distances between places in cubits. ’ Sind bin 
Ali has himself stated in a report that I have myself seen that Al- 
Mamun ordered him and Khdlid bin Abdul Ma U k-ul-Miwarudi to 
calculate an arc of the meridian on the surface of the Earth’s globe. 
He says, ‘We both went together for this purpose.’ He similarly 
ordered Ali bin ‘Isa—the designer of the astrolabes, and Ali bin 
Albukhtari. They went to another part of the country. 

Sind bin Ali says, ‘I and Khdlid bin Abdul Malik went to 
Wama (obviously misreading of the copyist for Raqqa) and Tadmur 
(Palmyra) and calculated a degree of the arc of the meridian round 
the surface of the Earth’s face as 57 miles. Both Ali bin IsS, and 
Ali bin Al-Bukhtari also found similarly.’ 

The written accounts of both these expeditions reached at the 
same time with both the calculations agreeing. Ahmad-bin AbduUih 
known as Habash says in his book in which he has described the 
astronomical observations which were made at Damascus by way of 
verification (of the previous observations) that Al-M4mun ordered 
the calculations of an arc of meridian, i.e., one of the circles on the 
Earth. 

Habash says, ‘They went for this purpose to the plains of Sinjar 
till the meridian varied in the two calcinations made on the same day 
to the extent of a single degree.’ 

They then measured the actual distance between the two places 
and found it to be 56^ miles. Every mile consisted of 4,000 cubits of 
Al-Saudd, a scale which Al-Mimun had prescribed. 

I (Ibn-i-Yunus) say, relying on God’s help, that the calculation 
is not always of an absolute nature. It further needs that along 
with the difference of the two altitudes of the meridian to the extent 
of one degree, the calculations be carried on the same surface touched 
by the same circles of the meridian. And they should resort to it 
after selecting for their operations a plot of land which is even as 
well as bright. They should then begin to find out the actual 
meridian of the place where they begin their calculations. 

We should take two thin but strong ropes, each one of them 
of about 50 cubits. Then we should draw one of them on the line 
of the meridian wliich has already been found out, till we come to 
the end of the rope. There we should lay down the end of the other 
rope in the middle of the first rope and carry it further to its full length, 
as if riding on it till we reach the otlier end. There we raise the first 
rope and throw its one end in the middle of the second rope, and 
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continue riding on it. We continue repeating the process to keep 
the direction (straight). 

The altitude of the meridian would always vary between the 
first place where we found it in the beginning and the place where 
arrive the people who have done the waMng, till they reacli 
the point, where there is between the two altitudes of the Meridian 
in the same day one degree’s difference by reliable instruments. 
Then is disclosed the value of every one arc of that meridian calculated 
between the two places. Whatever is the number of the cubits 
that is the measure of the arc of the great circumference of the surface 
of the Earth's globe. ^ 

It is also possible to preserve the course by employing, instead 
of two ropes, three persons who keep on following one another on 
the track of the meridian line that has been ascertained and the 
nearest from sight walking at the head, then the other immediately 
next to him, and then the third. Thus continually.”® 

The next account of these researches of Al-Mamun’s times is 
found in Al-Birfini’s works, of which we know at least four separate 
versions, which we shall take up in their chronological order. 

First of these is found in his ‘Tahdid Nihdydt il-Amdkin li 
TasJiihMusdfatil-Amdkin,’ oliL.^ 

(416 A.H., 1025-1026 A.D.), the unique autograph copy of which 
exists in Fdtih’s mosque in Istambul (Nr. 3386) and from which 
some extracts have recently been published in ‘Beruni’s Picture of 
the world’ by Zaki Valid! Tojan.* It is as follows:— 

> A - , , 

Xs> ^ j foUL4«JI I43 ja j iLilkM/l ilL 

^ This process for keeping straight may be illustrated by means of a diagram 
like this:— 

1st rope ist rope ist rope ist rope 

2nd rope 2nd rope 2nd rope 

You have only to take care that both these ropes go on the same line. 

* lyet us illustrate this also in the form of a diagram:— 

IT III 

I O-►o...—V. 

The second moves to the third, the first moves to the second, the third advances 
to the next position, which is again taken by the second, followed by the third and 
so on. 

* No. 53, Memoirs, Archaeological Survey of India. 

( •J^j a* ) 
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uJli. ^ ^ ylA 2 «j LiL 4 i UJl& 

• • • ^ m •- ^ ^ 

-9 ^UyaJI J i^U^I Ul^ ^ CS-ijjJ^I 

^ jUftUu ^ ^c-a^L«^l d*A.^ jLx>.l j 

Ij-^LVjts <lL«^ j iiLJ ^ 

^J^JI (^V3.J ^-^1 l4i lj-W?j \jf^y4 J IjLjfc. j ^UI^^I 

c^kiJI J^)l ^L^l J qLwmJI ^ ifljlL ^ jJli. < Cx^^ ^ 

C* c5j^I -^1 J ^y J 

^jl^l L-ivaJ (X J L-JajaJI yd 

• . 7 . * B. «r • 

J _3 (_Jj_;ilJI OjXj.ij l_jj|^_j <(J^I ^ (^_J*K (lj»ilj J'^ 

jljillkJl i 3 4;xLu*4J L*JL9 ( j> l^»««J i ^J)^-<yxiJ 3 

• -O'- 0 ^ 

j^-^j 3 CXy^^*^ 3 -^IjJ Ijj^l l3“^3—* 

, • » ^ 
d|^ J <U;>U.M 4JU Ak^'JU <^U!l |,ir"l ^ 

^ «J 3 ^«^I liilj* jjU-jiJI y ( 5^-3 C^IS* ^ (jU-^JI X<U. ^1 

jJ^I (jl jyc^, J 3 il^ oLISiJI o «\^3 dllAj 3 

f • ^ 

O*^ 3 VijlxS*^ A^cmJ aJ^^aw 

«* • ^ X y ^ 

i;;Wk?JI J iuJ\ 4.Ly:?U. ^-^f *3 Iil 3 oUuVl J ^U^i25 3 jj^ 

3^ 3 < 61 j[^3l ^J-^UJI 33 ?*^ 

jUxJI ^)l 3 ^ 3 (J ^y *3 3 6 l^=^^*^l 

> > > > 

^ c1Ua5^ 3 - <J^^3^ LT* 3 ^*^^ 3 0 K 6 I (3 Uyi A , ^ «. > 

X • 

A^Lmj j^U ^a.jjjL)I iil^*bfl jL>.> Oy 3 v,^UaJI oIxm«^i^ cj>^ 

* (m-no u^) - «aijiu.-JI j^Z^I 
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“As to Al-M4mfin’s observations (jj^UI J^j) it was due to the 

fact that when he read in the Greek authors that one arc in the 
meridian measured 500 stadia, which was the standard used by the 
Greeks for the measurement of distances, and the actual length of 
this scale was not known satisfactorily to the translators (in Arabic) 
so as to enable them to identify it with any standard of measure¬ 
ment known to them, Al-M 4 mun, according to the account given by 
Habash from KMlid-al-Marvarudi ordered a party of the learned 
astronomers, and expert artisans amongst the carjjenters and workers 
in brass to prepare instruments and select a si)ot for their survey. 
They chose a spot from the plain of Sin jar in the neighbourhood 
of Mausil (Mosul), 19 farsakhs (^Iji) from the town itself, and 43 

farsakhs from Surraman-ra’a (Samarrd). They liked the spot on 
account of its levelness, and carried the instruments there. They 
specified a particular site for the observation of the Sun’s altitude 
at the meridian. Then departed from that point two groups— 
Khalid, with one party of the surveyors and artisans, heading towards 
the Northern Pole, and Ali bin Is 4 -ul-Usturlabi, (the maker of the 
astrolabes) and Ahmad bin Al-Bukhtari-ul-Zarra‘, the surveyor with 
the cubit, with another party, left to the South Pole. Both the parties 
observed the Sun at the Meridian till they found it declining to one 
degree without making any alterations in their straight course. While 
thus proceeding they marked their paths with the measuring sticks 
and fixing arrows at the points. When they returned they once 
more verified their survey for the second time, till, both the parties 
came together at the place whence both had started. 

They found the single arc of the Earth as fifty-six (56) miles. 

Habash believes that he heard Khalid dictating this to Qazi 
Yahy 4 bin Aktham. So he got this information from Khilid. 

Abu Hamid Al-Saghani has also narrated similarly from Th 4 bit 
bin Qurrd, but from P'arghdni is reported f more in addition (to 56 
miles). I have found all the other accounts agreeing about this 

I cannot ascribe (this omission) to an over-sight in the manu¬ 
script of Kitdb-ul-Ab‘ad-wal-Ajrdm by Habash (dealing with the 
magnitudes of the stars and their distances from the Earth), as 
Habash has also calculated on the basis of this figure the circum¬ 
ference and the diameter of the Earth as well as all the other 
distances. 

When I examined those other calculations myself I also found 
this result based on 56 miles. 

It would, therefore, be better to ascribe this divergence arising 
out of the two distinct results obtained by both the parties (working 
independently). 

This, however, should be a matter for one’s amazement and 
necessitates fresh examination and observations. 
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Who is prepared to help me in this (great adventure) which 
needs command over a vast tract of land and proper control over the 
parties dispersed in it (in the course of such an expedition) ? 

I used to choose for this purpose localities situated between 
Dihistdn in the vicinity of Jurjan and the land of the Ghuzz Turks. 
As the values (obtained by me in the course of such expeditions) 
would not agree, the courage of those who had financed the projects 
gave way” (pp. 65-66). 


The second account is found in Al-Biruni’s Kitdb-ul-Tafhim- 
Li-Smid'at-ul-Tanjeem written by the 

author himself in Arabic and Persian languages separately. I quote 
tlie following from the Persian text recently published in Iran:— 

u 

«• 

J L.^<«^ 3 Ami 3 M tuVi^ 3 J ^3^ CT^J I ^ iSifMi] 

t 0 

I 3 •" 3 J ^3^ (3**^ ^ ^3 C.^i I ^ 

L^m^ (tA-^Li ^3*^^ j«Ail 4i^L a>* 3 ^ c53j \ m »»* 

i J 3 QoAft 3 3 3 J ^3^ -3 3 J ^3^ J ^3^ J ^ 

( 03 ^ HA-^Li l/j' C.^ ^ J -Ai I ^ Lob AJU.9^ 3 ^ ^ cl^>- \mm4 3 


kSi^Miy 3 ^ 3 3 3 J ^3^ J ^ -3 (Jt^ -3 3 J ^3^ 3 3 

Lh^humi^ 

Jj i^\^-^SMijAi 3 iSj^ lmS" «I^T 0^35 (J^ 3 

> 

^ CX^J ^ C*^L*4*X ^ 3 ^ jJflj 3 


? CX^J 3 ^ •Aa^ j tXi I {3*^^ 

^^3j3^ jl Cmim\ l)^3-*j^ jI 

* oyj oT 
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l^L«ta 4 (jijb Ij 3I J 

* I^Ija;a fijjT ojjf- j <^j jUlijj j^^blkwl 

4 jU%oli> IajI-IjI (JI 3 

^ -bl o^^jl j^ jl ^ djIuJi iJ vii^l -U-iijJI OjjA O^U 

l>* iJ* Ji J Cj^ Oljljl -5 jl Ij J 

jl^ Ol ^ J '-A^l (^L^I .aaj 1.4 3 ^ "' ^ 

< Jtr* j'ff-* <-^ i,X^ J J *<y^j ji Ojj|.> jl -UXiU *,,aL». J 

Xp jlf-^ J jl^ CN*j Jj-i t^lf-^r* C.~pX, J Xp IjiT J 

j_^ji I'i^^ J (c^\ij^ J iS^y ‘“^ ‘'^ (J<r' J 

((,*winj hX^Xw^}I J ' ”~ 3 f^liAw j*X>l I* «y 3 "^ fc * ^ 3 ^* ^ 

AS^ jIJAI* ^I L |e>^L> ^J'')^»■ <^ij-ijT Ijj^ ijl^J-AAfc j«j 

* (11 (V-1 o n o^) <^ 15 ^ 

“ Q. What are the dimensions of the Karth ? 

A. P'or the purposes of ascertaining the magnitudes and 
distances of the stars it is sufficient to take the Eartii or its diameter 
as a single unit, just as by measuring by means of a stone, or cubit or 
cup, we take a particular standard as an agreed unit. 

If any one wants to know them by such distances as are well 
known and in vogue amongst the people, let him know that the 
Earth’s diameter is 2,163! farsangs, and its circumference (),8<)o 
farsangs, and according to those calculations the total area of the 
Earth’s surface from outside in the manner in which you multiply 
one cubit into one cubit, i.e., square cubit, is 14,712,727! farsangs 
and the total area of its whole body (as a globe) in the manner of 
multiplying one cubit into one cubit square, i.e., cubic cubit, is 
166,744,2421. 

And when it is so, take the distance of the stars and multiply 
it with ! of the Earth’s diameter (i.e., its radius) and their equators 
with the Earth’s equator and the star bodies with the (volume of) 
the Earth’s globe. 

Q. Is there any difference of calculations in respect of these 
dimensions of the Earth (as given above) ? 

A. Yes, that is inevitable, as it is one of those matters which 
entirely depend on ascertaining first the circumference and then 
other earthly articles. 
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And every nation (of the World) have known it by means of 
such standards of length as were in use in their respective countries. 
For instance ‘Stadia’ amongst the Greeks and ‘Yojanas’ amongst 
the Hindus. 

So when books (on Astronomy) were being translated into Arabic 
and those measurements were not exactly verifiable, the Caliph 
Mimun, son of Helrun Al-Rashid, ordered that the Earth’s dimensions 
be ascertained de now. He sent a number of the scientists of his 
time like KhSlid Marvarudi, Bu Bukhtari, the surveyor, Ali bin Is§,, 
the maker of astrolabes, and many others like them, to the plains 
of Sin jar. They eventually carried out the project and found the 
length of a degree of the largest circle as 56I miles. 

They multiplied it by 360, so that the miles for the Earth’s 
circumference amounted to 20,400. Every farsang consisted of 
3 miles and a mile 4,000 Sauda cubits, and Sauda is the well-known 
measuring stick of Mesopotamia, and with it people measure places 
in Baghdad. It consists of 24 fingers. I also verified its accuracy 
in other ways in the land of India, and did not find it much different 
from the value mentioned by me in the above (pp. 156-164).” 

Al-Biruni reverts to the subject in detail in his optts magnum 
Al-Qdn 4 n-itl-Masudi (Canon Masudicus). From his own statement 
in an epistle written to a friend about the works of Al-Rdzi (Rhazes), 
the physician, and in which he has also given a detailed account 
of his own works compiled up to the year 427 A.H. (1035-1036 A.D.^) 
we find that Al-Qanun was not yet completed by the author. The 
subject of the Earth’s dimensions had, however, attracted his special 
interest. He had already written a small book of some 180 pages on 
the subject, and the same is mentioned in his list 

((JL^I jjll hlhsejl 

We are not, however, in a position to judge, if at the time when 
he wrote ‘ Al-Qanun ’ he had succeeded in obtaining better information 
on the subject than what he had given in ‘Tahdid’. We do know 
that he had written a book by way of supplement and exposition 
on Habash’s Tables (Zij) entitled (aILcI j JJuJU 

in which he had supplied the proofs and had removed the defects of 
that famous work. It must have been quite a voluminous work of 


Epitre de Beruni public par Paul Kraus, Paris, 1936. 

( n ) vV ® 
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Al-Birflm, as a third of it had as many as 500 pages. This Zij is the 
same as Zij-ul-Mwmtahan, referred to by Ibn-i Yhnus.* 

In 'Al-Qflnun’ we have two separate references to the Earth’s 
dimensions, one, very brief, in connection with his argument against 
the idea of the Earth's rotations on its axis (Part i. Chapter ii) 
where he refers to the reasons advanced by a contemporary Muslim 
astronomer—^whose name he gives in another place *—^who actirally 
believed in this theory, and supported it by the fact that a weight 
falling on the Earth from heights does not fall in a perpendicular 
line, but alwa3rs a little to the East. The whole passage is indeed 
of great importance and interesting in many respects, but I will 
coi^ne myself for the present to its relevant portions only:— 

1*^ <S ij* ^11 )JL* 1^4 •wl JiJ 111 Cli 

Uyt« Jj Jl J-SiJI ^ iL^I 

>.. . _ > 

^ J (jl J V j aJ V (iakit* Ujj 

> . > . > 

J ii (Jt" ^*5:^ ti ^ UaU*.! < j*- 

' > 
, , , , , ^jI AjIAajV A». ^k «*.* 

.#1 ^ % 
jIAIU CSjl <*4^1 ^ J ^ |j^ J 

J ^3 U.5^ ibiiliLwl it# jLxpL 

lift ^ <iIU J ^ 

^ ^ liXii Uj 

mm m * • * 

^ U^l ojj>^ ^ O;^****^ J 


1 Al-MasM says that Habash had compiled three Zijs, but when one referred 
to his work by the name of* Zij', one always meant Al‘Mumtahan ^ gj Ji hi j 

* The name of this illustrious astronomer is Abu Said Ahmad bin Mohammed 
bin Abdul Jalil-ul-Sijzi. 
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>jc ‘ ^ J-* ^ f ^ I tJ ^ d»AA ^ I ^ 

- f > - ^ 

> > 
Jj^ I^UBj ^i2»j.*jJI (aJAAj) (Jtf^ ^ 

^ ^ • 

^ (jlfcuj) U-uxtf-l tUIi j Ow*iiJI j 

"I have seen a certain astronomer, who is one of the perfect 
masters of the science, supporting the theory (of the Earth’s rotation) 
by suggesting that heavy weight does not fall on the Earth in a 
per|iendicular line, but always diverting from it in different angles 
which have not been yet determined or recorded. This gentleman 
considered that the matter outside the Earth had two movements, 
one circular, on account of the part naturally being attracted to the 
whole, and the other straight on account of its being attracted to 
its own original source. 

On account of a whole grouj) of astronomers believing in this 
theory and questioning my arguments (based on the Earth’s measure¬ 
ments) I deem it necessary to refer to the subject of the Earth’s 
dimensions. And they are as follows:— 

Evatosthenes had found one degree to consist of 700 stadia as 
is mentioned by Galen in his ‘Book on Reasoning’, and 500 stadia 
as stated by Ptolemy in his ‘ Book on the vShape of the Earth ’. The 
true value of the term ‘stadia’ is unknown (to us) in the terms of 
our own (familiar) standards (of measurement). 

Therefore, the matter was re-examined in the days of Al-M 4 mun. 
They found that the arc formed by the angle (at the Earth’s centre) 
on the lines of meridian is 5OI miles, the mile consisting of 4,000 
Zira-i-sauda, one Zira ‘ having the width of 24 lingers. 

The Indians on the other hand had calculated double of this 
length. 

Actual observations being always preferable to a mere report, 
I investigated the whole matter in their (i.e., the Hindus’) own land 
(India). 

I first obtained the extent of the dip of the horizon on the peak 
of the mountain of Nandana, the altitude of which I had already 
ascertained and then found the true value of the angle. At last 
I found out a degree as of about 57 miles. On this account we have 
been led to trust the result of (Al-Mamun’s) verification at Mausil.”^ 

Before we proceed further we should note here that Al-Birlini’s 
version regarding the length of the arc as found by himself varies a 

1 The reference is obviously to the expedition that surveyed an arc at Sinj&r> 
near Mosul. 
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little in his different accounts, wliich we shall discuss later on. But 
we have so far nowhere found support to Nalliiio’s statement that 
Al-Biruni had found it as 58 Arabian miles 9 

M. Carra de Vaux also apparently following Xallino's authority 
has fallen in the same error. 

Nallino, however, while testing Al-Biruni‘s result by means of 
logarithms found it as 30’94, i.e., just what Aibiruni has said in the 
above quotation. 

Al-Biruui finally takes up the whole subject of Al-Mdmuii’s 
survey of the Ivarth’s arc in a much more detailed manner in the 
ninth chapter of the Fifth Part (-OIL.) of .iVl-Qauun. 

jj^ (j 

My (piotations of this and all other ])assages from Al-Qdnun are 
derived from the old manuscript written iu tire year A.H. (1166- 
1167 A.D.) 2 once on loan iu the L34:ton Bibrarj" of IM.A.O. College, 
Aligarh (^^uslim Univcrsit}-, Aligarh) and now in the »State library 
of Berlin, where it was transmitted by means of theft and sold for 
a handsome amount by some unknown student from India. 1 had 
compared the extracts from it with another coj)}' of more recent date 
in the Library of the IMuslim Unix ersit)', Aligarh, which had once 
belonged to Syed Mahmud, the illustrious sou of vSir ,Syed Alimad 
Khan, and the father of the late Sir Syed Ross Masud. 


^Ul vM' 


. ' L - t 

^J^Aj ^ l*J I jS^^ ^ ^ ^ T, ^J3^ ^ ‘ f U-mJ I ia*4/j j I o 

I yfi- aXiuJ I 1 r —I ^3 I 1 3 ^ 1 Ij 133 ^ 

(Cli Vf 1 ^ »X/U ^ *iP I li*j I ^ ^ ^ ^ ^ ^ 

^3 If I L^I <*)V-ya.5 1 ^ 3 !*^ j I^Jla j 3 3 ^ Ui 


1 Says Nallino: p. 292, 

* For a description of this Manuscript see my Al-Biruni, pp. 136-138. 
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^ oL^Jjl (J-Jj* (J j 

:ic <*J Ojej jI«AaC I4J aai.lj JS' j ^JU^I j ^jJjl 

I ^ ^ LJ l^l ^y>4 (J L^l AdL«M«j L^J ^ J-^*^ J“^ -9 

{oj^*)li (J L* ci*)^^ iA^lj JS^ (J jS^^ ci 

^ ^ ^ ^ ^ ^ m h m 

^^■Xlb Cjt^ ^ ^ JO"*!^ 1 ^ ^ ll2«ti«l ^ IaAiioj j^JL^ ^ ^ 3 

> m ^ > 

c-»lxS^ -^Ij JS^ (j L< j^l oIajfOI jj Li 3 J 

^^UJI cJjUi* ojy^\ (J 4jUS^j -u-L^aJI (J J^-uJI jj 

AavDI i r o^" C iu ^ io ti*»«»l ^ ^ 

m 

Oj^UI »^jo (^.iJI jA l^ji c^b L^ OjUllI J 1^ J 

(2^\4«x2x«JI aXj {,ji^j ^ (3 J ci J L^*^ I lAjiAi^ I 

JS" J^3I i;.*4-JI j»jJ^ CX* ^>® ^J"*^J U Ij^-^ fifi-LyaJI oAa jj 

^ , • 

5jc jl JL^I jl (y* 

* *^ • ""^ 

<11^4/ .Xitf c^l ^U U.;;2 x.«44i^ ci j*3^ J^^ 

. . . 

cu%^| j^wjxJ J liUi'bfl ^ *Uj UJ ^UJcJ c->s«-yaj (j*)^i?VL l^J^J 61 *^l 

5 !^ jl^l vJUajl Ja^ia^ J Jai. '>V;k L i^llixJI lj-X)l ^ jy^ JS" 6 
L^ ^, 5 ^^ Ja^lj-ilJI ^,^b ^ JL2x<m»V1 6 (J^^ tiAlAJ _5 

« I * * ** « * 

^*^4 _ 3 j^t)i O^ 3 iSjr**^^ 3 ...71^*61 M-^lillMil ^b^i> 

<J^ (i« 5 ^ 6 j^ ***^ ^ 3 jj“^^ j ^UjJi^l 

jLjJI ^L«4J Lu^l 3 j-^ J ^l^j-«JL (Jj^* ^^b*^ 
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oj^ 4-;*? Afe^lji J <^lji j UIji J ui-w J 4j U;:-/ j LLII 

<T . (V . . J ‘ait..... JJ.^1 J J J 

*5* T A . . J 

‘‘The Chapter IX. On Ascertaining the Earth’s Circumference 
by means of its Technical Divisions. 

The Earth’s globe stands in the centre of the Celestial Sphere, 
so that the angles formed at the centre of the world (the Earth) 
separate from both of them (i.e., the Heavens and the Earth) similar 
portions, irrespective of the fact that the surfaces opposite to these 
angles belong to a solid body or happen to be the arcs belonging to a 
plane surface. These similar arcs only increase in their dimensions 
according to their distances from the centre (i.e., more the distant 
the longer the arcs). 

The accounts of the various nations regarding the dimensions 
of the arc of the Earth differ according to the different standards 
of measurements adopted by them for the computations of distances. 
There is no place where its inhabitants have not got a separate account 
of the cubit, which they carry about with them (for their measuring 
purposes). And then there are so many various versions that it 
would be tedious to recount them all here. Nay, it would be even 
impossible for anyone desirous of collecting full information about 
all of them to succeed in his attempt. Besides these (standards of 
measurements themselves) do not persist for generations or succeeding 
times. On the other hand, they change even in short times. 

No accounts have reached us emanating from those who had 
made the researches, except, of course, from the Greeks and the 
Hindus only. And every one of these two differs from the other 
regarding the dimensions of a single degree to such an extent that one 
is imable to find reasons for it. 

The Hindfis have computed the circumference of the Earth in 
the distances which seem to consist of 8 of our (Arabian) miles. 
And their opinions have varied in every period. They have men¬ 
tioned in every one of their five Siddhantas (Astronomical works) 
calculations contrary to what is given in the others. 

The Greeks calculated the circumference of the Earth by means 
of their own standard, which they called ‘Stadia’. Galen claims 
that Eratosthenes had measured in stadia the distance between 
the two cities of Asvan and Alexandria, as both of them are situated 
on the same meridian line like the cities of Tadmur (Palmyra) 
and Al-Raqq4. 
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When the information on this subject as found in the 
Book of Galen on the Deductive Reasoning (jl*_;0I) is compared 

with the information available either in ‘Ptolemy’s Introduction 
to the Science of Sphere’ or in his ‘Book on the Shape of the Earth’, 
the dimensions differ in the case of the Greeks similarly. Over and 
above it, when the terms used for their standard of meastirements, 
reached our nations (the Muslims), they were unable to find their 
way to fix its true length, on account of their being strangers to the 
(Greek) language, and also owing to the differences amongst their 
commentators in this res]>ect. 

All this, and the great differences in the o])inions of both the 
parties, (the Greeks and the Hindus) led Al-Mamun, son of Al- 
Rashid, to review the actual observations on the plains of Sinjar, in 
the country of Mausal, at the hands of a group of the leading astro¬ 
nomers of his times. 

Those astronomers (of Al-Mamun) proposed to ascertain the 
length of an arc of (the Earth’s) great circumference whose (i.e., the 
arc’s) relations to the whole circumference is known—in the cubits, 
miles or farsakhs. 

Now everyone who has walked on a straight path in a level 
part of the eartli, has really walked on the path of a great circle (on 
account of the rotundity of the Earth’s surface). But to maintain 
such a straight course is really difficult owing to the inabifity to 
detect the divergence (from the straight path), the long distances 
(to be traversed) and the possibility of a variation in the direction 
of everj’^ j)art of the great circumferences, except, of course, on the 
equator or the meridian lines. 

So Al-Mdmun’s astronomers relying on the Celestial Pole 
(JSfJI ._^) in its Progression and Retrogression (jUox-Vl) 

kept in view the conditions of guaranteeing the maintenance of a 
straight course in the day as well as in the night. 

When they had taken every possible care in the matter, they 
found out one of the 3 (k) supposed degrees (of the Earth’s circum¬ 
ference) to be 56 1 miles. Everjx)ne of these mUes consisted of 
4,000 cubits of Al-Sauda and every cubit had the breadth of 24 
fingers. This cubit is in vogue in Baghdad for the measurement of 
habitations and houses. Three of such miles make a farsakh. 

For this reason this single arc w'ould consist of 226,666f cubits, 
or 18 farsiikhs and 53 minutes; and the whole circumference 
81,600,000 cubits, or 204,000 miles, or 6,800 farsaklis.”^ 

^ Although Al-Biruni does not say that the calculations, mentioned above, in 
the terms of the Arabian cubit {^ji) have been actually worked out in detail 

by him, we have no doubts that it is all his own work taking 56I for his basis. Our 
later exposition will make it all clear to the reader. 
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These are the best accounts that we have of Al-Mamun’s measure¬ 
ments of the arc of the meridian circle. But the subject had 
attracted interest beyond the circle of mere specialists, and its 
echoes are heard in the works of general historians, biographers, as 
well as mere litterateurs. We have, for instance, such an account 
in Ibn-i-Khallikan’s Biographical Dictionary, Kildbul Wafiydi 
oLijJI ) > i” the life of Mohammed bin Musa bin 

Shakir, We quote the Arabic text from the Eg>qrtian Edition, and 
the translation from Volume III, pp. 322-324 of De Slane’s English 
version (1845) (which though a little antiquated, is not very 
inaccurate):— 

)I V Li ^ L?* 

^ 1 ^ _9 ^ ^ 1 ^ k\ij 1 1 ^ iJ 

^ A.UJI J J 

^4^ c^JUJI J JjJL fiAjjxJI ^ LVI j 

i \ II nr lAijJ J i ^ L li ^ 


T ^ ^ " 

( 3 jJj I 3 VI ^ iSj^ O^^^ 3 ^^^ ^1x9 3 6*A-ya9 4LftJ I 6 

JL^I l ) 3 j ^ 3 JJ*^ 3 

cJiT L?! jJ eJ'^T aJUj* OjI^ 

cJ^L 1^4:01 yis^ Cx* 

<0jl> ol^ liU J ^ 
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cJImJ Oj-«UJI i^ljli 

(OyXi£ui\ «j5^i (^3Jt I^^UaJ Ol -bjl JU j 

m % ^ S m y m 

l^^^J (^1 (j ^jL*juJI IjJL*» 9 fV ^1 jj^^, (J^ 

ljJi.U oIL j dJllAS^ j ^lj::*4»Vl iU- 

Jl 1^ C^ji 3 0>*UI JL ^ 

(_«Uia)I ^liijl lj«V^ U <\.^Lt ti ^3^3^ (ijjS'x^] tj^ByaJI (Jl Ijl^ J <jl?ei*« 

* m ^ •» m 

I ^ <LilIjjl-^j J ^^^1 iUlS (J Ijj jp J ^CiWl ci 

i I Ly»i»■««*»■' J i J ^ L^ ^ I ^j>* ^ y U»i.>fcJ I L^ ^ 

* m **',,**^ ■' 

Jl \yXti>^ J J -3 l^^jj tJ \yy^ 

^ IjAkl (Jl l>^*l fj^ |J J UojI JUJJI 

j^l dA).S \ j^tuAA^ l!j*^I ^UjjVl -^Ij (jj5"A^JI (_ jgflU ^Uj'jl 

^ 0 m jm ^ ^m 

JS (jl l^^i^ijtJ ^ J ^(jL^b (^*^1 

Jl l_3iilC' ^ ^^UL) _j 3 (J^*^l 1-^-bl2j {^ 

^ m 0 m ^ m 

_5 ^I Jl _3 lL?*^! “^^1 l^j^ ^*^1 

< objVl ii ^ 40»> \aS^ \^jtS’ ^ J^ 

CjJai) i^UjjVt lj.AiJl ^ ^JUJLlI j UjJUji 1«.I Jl^l C^J 

-dWS ^ djA-yai' U J Jj*^l -<^Ujjl ^ -A* JUJJI 

pjixJI ^ J fdlli ^.,2^ aJ ci ‘'J 1-^1 1*^ J 

(J^3 j-*44^ li ci![)jJt O^ ^4>j ^ 4j LftJtJb vl\)jJI ^ ol 

1 ^ J i 1 ^ {^ J ^ (J^ ^ 1 0^. J ‘^J I I (Jj^i i^j 1^ 

-Oil05 J f|UJ oj^^l J ^Oj-^LJI Jl ^ ^ 

O (.^Jia ^ JjI^VI ^Ij^e^l A»«J»A2JI ^!^ll O ® Ij ^ 

4^ Oj-^UI <ObL^I jjiljj’ J (j\peXM, J IjJlo L5^ Ijixi j ^ii^l ^^jl Jl 

^ dJl).S o t.4*^2JI b« 
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<itil ( Oy w J Oi<***» J Aiuu (JjVl ti (j_jj J 

L ^ ^ IjLj 

^ (a • 1 X ^ ^ 1 ^ ^ • AJm 4JLw^ I cJ I o I) 

"Abfi AbduMh Mohammed Ibn Musd Ibn Sh&kir was one of 
the three brothers after whom the art of Engineering was called 
the contrivances of the sons of Mus4.^ Mohammed, Ahmed and 
al-Hasan, these three brothers being celebrated for their talents in 
that line. 

Animated with the noble ambition of learning the sciences of 
the ancients and acquiring their books they laboured to effect this 
object and sent persons to bring these books from the country of 
the Greeks. By the offer of ample rewards, they drew translators from 
distant countries, and they thus made known the marvels of science. 
Geometry, Engineering, the movements of the heavenly bodies. 
Music and Astrology were the principal subjects to which they 
turned their attention. But these were only a small number (of 
their acquirements). They composed on Engineering an original 
and curious book, filled with the most extraordinary (facts); I met 
with a copy of it, in one volume, and found it to be an excellent and 
highly instructive production. 

A thing which they, the first in Islamic times, brought from 
theory into practice was the measurement (of the Earth); for al¬ 
though astronomical observers in ancient times, anterior to the 
promulgation of Islamism, had executed the operations, yet no 
statement exists to prove that it had been attempted by any person 
of this region, except by themselves. 

The (Caliph) Al-Mamun had a strong predilection for the sciences 
of the ancients; and a great desire of putting their exactness to the 
test. Having read in their production that the circumference of 
the globe is twenty-four thousand miles, or eight thousand farsangs, 
(three miles make a farsang), and that, if one end of the cord were 
placed at any point of the surface of the Earth and the cord passed 
round the Earth till the two ends met, this cord would be twenty- 
four thousand miles long, he wished to prove the truth of this asser¬ 
tion, and asked the sons of Musd what was their opinion. They 
replied that the fact was certain, and he then asked, ' I wish you to 
employ the means indicated by the ancients so that one may see 
whether it be correct or not ’. On this they inquired in what country 
a level plain could be found, and being informed that the desert of 
Sinjdr was perfectly level as also the country about Kuf4, they 

^ It would be more correct to say that the contrivances of Band Mds& have 
reference to them, and they are famous for the same. 
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took with them a number of persons on whose veracity and skill 
in this art Al-M&mun placed reliance, and set out for Sinj4r. On 
arriving in the plain just mentioned, they stopped at a spot where 
they took the altitude of the North Pole by means of certain instru¬ 
ments and drove a picket into the place where observations were 
made. To this picket they fastened a long cord and walked directly 
towards the North, avoiding as much as possible, any deviation to 
the right or to the left. When the curve was run out they set up 
another j>ickct and tied to it a cord, after which they walked towards 
the North as before. They continued the same operation till they 
came to a ])lace where they observed the altitude of the Pole and 
found it to surpass by one degree the altitude observed at the first 
station. Having already obtained the length of the intermediate 
space by means of the cord, they found the distance to be sixty-six 
miles and two-thirds of a mile. From this they learned that every 
degree of the Zodiac ’ corresponded to a space of sixty-six miles 
and two-thirds on the surface of the Hast. They then returned to 
the ])lace where they had driven in the first picket, and, having 
fastened a cord to this picket, they went directly to the South, 
operating as they had previously done when going towards the 
North, that is, setting up pickets and fastening cords. When the 
cords employed in the operation directed tow'ards the North were 
again run otit, they took altitude of the North Pole and found it one 
degree less than the altitude first observed. Their calculations 
were thus verified and the result of their undertaking confirmed. 
Persons acquainted with Astronomy will understand this at the 
first glance. It is well known that the number of degrees in the 
Zodiac is three hundred and sixty; for the Zodiac is divdded into 
twelve signs, and each sign into thirty degrees. These are, therefore, 
three hundred and sixty degrees in all, and if this sum be multiplied 
by si.xty-six and two-thirds—the number of miles in a degree, we 
oi)tain tw eiity-four thousand miles, or eight thousand farsangs (for 
the circxnnfcrence of the Earth). This is certain and undubitable. 

When the sons of Musa returned to Al-M4mun and informed 
him of what they had done (he perceived that the resvdt) corre¬ 
sponded wit h what he had read in the books of the ancients relating 
to the deduction of that people, and wishing to verify the fact 
elsewhere, he sent them to the land of Kufa, where they operated 
as they had done at Sinj dr. The two calculations agreeing Al-Mamun 
acknowledged the truth of what the ancients had written on the 
subject.® 

1 It would be more correct to say that every degree of the meridian of the 
great circle of the sphere. The word in the text is and not 

* In another place (Volume III, pp. 72-73 of De Slane’s English translation) 
Ibn-i-Khallikdn has stated that the Earth's circumference is 8,000 farsangs, so that 
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Mohammed Ibn Musd died in the month of first Rabi A.H. 2 SO 
(January, 873 A.D.).” 

Ibn-i-Khallikdn’s account of the survey of the Earth’s dimen¬ 
sions bj’^ the sons of Musi as given above has rightly been subjected 
to a drastic criticism by Nallino on various grounds.^ 

We do not know the original sources of Ibn-i-Khallikau’s in¬ 
formation on this subject. There is one most evident error in it, 
i.e., the length of the arc as measured by Al-Maniun’s astronomers is 
shown as 6()f miles. This is not a mere slip of pen for 56-I miles, 
the value generally ascribed to those astronomers. This is on the 
other hand c\’idently due to the substihition of Ptolemy’s measure¬ 
ments for those of Al-Mamun’s times. Ptolemy had given 66| 
miles as the length of a degree as 24,000 miles as the length of the 
circumference.® 

Similar misunderstanding is traceable in the accounts of Al- 
Masudi and Ibn-i-Rabban wliich have already been cjuoted by us 
in the above. 

M. Carra de Vaux relying on the various aecounts, and also 
benefiting from Nallino’s discussions, has briefly described Al- 
Mamun’s oijeratious, in his interesting book'Ees Penseurs de I’lslam’ 
(Volume III, pp. 27-29), from which I translate the whole passage in 
the following;— 

'The Khalifa Mamun wanted to take up afresh the question of 
the TCarth’s circumference. He gathered a group of sav^ants to 
whom he gave orders to measure a degree of the meridian. The 
method followed bj' them w'as different from the ancient methods. 

These savants gathered at a point in a vast plain, thence parting 
in 2 groiips, one marching to the North—going straight to the Pole 
to the extent of a degree’s altitude, the other marching to the 
opposite side to the extent of the lowering of the North Pole by a 
degree. 

Then they measured the path they had thus traversed. They 
rejoined and compared their results. One party had found it as 
56I miles, the other as 56. They took the mean by definitely 
adopting the bigger of the two operations,® i.e., 56f. 

The mile had 4,000 metres of 27 * fingers amounting to oM'58. 
The measurement of the circle came to 47,325 kilometres, being 
slightly in excess.® 

if the end of a cord were laid on any part of the Barth and the cord passed completely 
round the Earth’s body, the length of the cord would be equal to 24,000 miles or 
8,000 farsakhs. 

1 ‘The Lectures’, p. 286 . 

® See Nallino’s Lectures, pp. 278 - 279 . 

® It is not correct as we shall see later on. 

* Apparently a misprint for 24 . 

* Based on Nallino’s calculations. 
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Once this operation was over, we are told, it was repeated 
several times. 

Masudi speaks of one survey in the plains of Sinj4r, of which the 
results are stated in the above, another between Kufa and Madinat- 
us-Salam (Baghdad), and a third between Palmyra and Raqqa. 
Ibn-i-Yunus speaks of an operation in the sandy plains of the 
Euphrates between Palmyra and Wama.’* 


The last in time, but not the least in importance, is the account 
given by Abul-Fazl in his Ain-i-Akbari based on Nasir-ud-din Tdsi * 
and his pupil Qutb-ud-din Shirazi’s ® works. It throws some more 
light on the history of Al-Mimun’s measurement of the arc. 

^ uJli. ji 


I 

oj^U - xy, -uiL 1.^' ^y^, <34r* ojUj' - ^^4 j 

(3f-^ J JU» j1-Uj U *>Si* j\ 4j ojS 


CU*4»1 4(vaj»h aS^ 3 (3ts^ jb Lojjl) As^^ j 

^yj^ 3 aS" jj 

^ O 3 IAJ AjI ^ 04 r* J 

03 ^ ^ ^ I J O 4?^*^;j 4 J *^ ^ 3 i!?fc<* 1 c3j^^ 

3 ^ " 

^.-Xll 3 J l>cJLu» I Vlj^e*^ jb <X5*^ Xy 

oljj^ljb cJ 4. x5j-^ b ciflj L-iJLyaj 3 Ajii- jb 

^ (3^3^ 6 j 5 ^Ay jb ij «li* u ji (jT 


1 Carra de Vaux refers to his French translation of Masudi's Kitdb-ul-Tanbih 
*Le Livtc de Vavertissement\ p. 44. 

Wania is a copyist's mistake for Raqq&. The last reference, therefore, is 
redundant and mistaken. 

* Died in 672 A.H, (1274 A.D.) s Died 710 A.H. (1311 A.D.) 
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oii jjiui j j -Lo j b lSAia j 

sle AjI j*. ijSjj J ji I ^ ^ ‘ **--" ^ J 

Aa^I A^ 4Pj ) ^ 1 *t Oli^M^AiA (Jl_^^l aLk) 

* (^trz.p' 

“The ancient (astronomers) found the length of one degree to be 
22 farsakhs and two-ninths of a farsakh, whidi come to 66 and two- 
thirds of a mile. 

When by Mamun’s orders the plains of Sinjar near Musal, were 
chosen for tWs work Khalid bin Abdul Malik of Marv-Rod with a 
number of other savants started to the North, and Ali Ibn-i-Is 4 , 
the maker of astrolabes, with another party of scholars went to the 
South. The former party found the degree to be a bit longer, while 
the other party found it a bit shorter (with the result that everyone 
of them, when they measured their own paths, found that their path 
was 19 farsakhs minus one-ninth of a farsakh, which came to 56 miles 
and I of a mile. The difference between the two measurements 
amounted to | of a mile only. 

M4mun, in order to test these two parties, asked them to find 
out the distance from Mecca to Baghdad which was about 12 degrees 
and 44 minutes multiplied into 56I miles. It was found to be about 
727 Kroh. On the order of the Caliph the most straight and level 
route between the two cities was measured with the cubit and was 
found having little difference. 

It is extremely strange that Muhuqqiq-e-Tusi in his TadhkirS, 
ascribes the researclies of the ancient astronomers to the savants of 
M 4 mffn’s times who calculated the length of a degree in the plains 
of Sinjdr, while Mulla Qutb uddin-i-Shir 4 zi in his Tuhfd and other 
works gives the results of the later scholars in the manner in which 
I have given in the above. It appears that there is a slip of pen in 
Tadhkir 4 .^ 

The Hindu scientists have found the value of a degree to be 
14 yojanas and 66 dandas and 2 hands and 4 fingers, and this 
tallies with the previous calculations.” 

These are the various important accounts we have of the 
measurement of a degree of the Earth’s circumference in Al-Mdmun’s 
times. 


^ It is unnecessary to remind here that like Ibn-i-Khallik&n Tdsi had also con¬ 
fused the Greek researches with those of Al-Mftmun’s times. Shirazi, on the other 
band, is evidently much better informed, but from Abul-Fazl we are unable to ascer¬ 
tain the original sources of Shirazi's information. 
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As we have already mentioned even our best accounts on the 
subject are not free from considerable differences both in respect of 
the details and the results ascribed to al-Mdmun’s astronomers. 

This has naturally led to much confusion in the subsequent 
writers, who have i)referred the one or the other of these versions, 
or tried to strike some sort of mean between them. For instance, 
Abul-Fid 4 , following the majority, adopted 5()| miles in his Tables 
{Taqit'eem-ul-Bulddn), and the learned Abdul Ali Birjandi^ 56^, 
obviously taking the mean between 56! and 56. 

Only three of our earliest authorities, Al-Masudi, Ibn-i-Yunus, 
and Al-Biruni claim to base their accounts on the original contem¬ 
porary sources. 

Al-Masudi and Al-Biruni derived their information about 56 miles 
as the value of the arc from Habash. It is clear from Al-Biruni’s 
statements in Kitdb-ul-Tahdid that Habash himself had got it from 
Khalid, one of the leading members of the exijeditions of Sinjar. 
Al-Biruni had derived this information from Habash’s‘Book on the 
Distances of the vStars’, while Al-Masudi from his ‘Astronomical 
Tables’ {PA-Z\]). It was also confirmed by the subsequent account 
as given by the famous astronomer Thabit bin Qurrat-ul-Harrani 


/ 288 A.H. \ 
\90i A.l)./ 


901 A.l). 

On the other hand the majority, like Al-Farghani, Ahmad bin 

however, do not claim to base 


Mohammed bin Kathir 




861 A 

their information on any written records prepared by any of Al- 
Mamun’s astronomers. 

As to Ibn-i-Yuuus, he traces his information about 57 miles, 
as the value of the arc, directly from Sanad bin Ali (Abul Ta5^b) 
who according to Ibnul-Nadim,® the author of Al-Filirist, participated 
in all the astronomical observations of Al-Mamun’s times, and was 
one of the leading spirits in the operations between Palmyra and 
Raqqa. 

According to Habash, as quoted by Ibn-i-Yunus, the length 
of the arc was found to be 56J miles on the plains of Sinjar. 
We have, therefore, two different versions of Habash, one in Al- 
Biruni and Al-Masudi giving 56 miles and the other in Ibn-i-Yunus 
giving 56J miles, both relating to the same locahty, i.e., Sinjar in 
Mesopotamia. 

We have thus the following different measurement of the arc 
ascribed to Al-Mamun’s times:— 


(i) 57 miles according to Sanad bin Ali in Ibn-i-Yunus, 
between Tadmur and Raqqa. 


1 He was alive in A.H. 930 (1524 A.D.). 
* Died 835 A.H. (995 A.D.). 
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(2) 57 miles at Sinjir, according to one account of Al- 

Biruni (in Al-Qanun). 

( 3 ) miles in Sinjar according to Habash in Ibn-i-Yunus. 

(4) 56 miles in Sinjar according to Habash in vVl-Masudi, and 

Al-Biruni (in Talidid). 

(5) 56I miles according to Al-Biruni in Al-Qanun, Al-Tafliim 

and many other writers, all referring to the operations 

in Sinjar. 

In this connection it is further noteworthy that according to 
Al-Biruni Sanad bin Ah’s party as well as the other party both carried 
out their measurements in the plains of Sinjar only; \\hile according 
to Ibn-i-Yunus Sanad and his party carried out their ineasnienicnt 
between I^almyra and Raqqi. 

Al-Biruni, w'liile discussing the two divergent versions o: 50 and 
56I miles in his Talidid, was inclined to guess that the difrerences n ere 
due to two distinct findings by Al-Mainun's astronomers working 
in the same plains and at the same time. ?le was right that al¬ 
though the difference may appear nominal to the layman, to the 
scientist it must be a matter for wonder, necessitating fresh and 
independent verification. 

It is, however, amply evident that there were more than one 
measurement in Al-Mamun’s times. We are fpiite sure of the two 
mentioned by Ibn-i-Yunus, one at Sinj&r and the other between 
Palmyra and Raqqa. In spite of some very cogent objections raised 
by Nallino, I am inchned to believe also the third one, betv\ een 
Kufa and Baghdad. 

How'ever, none of the original and contemporary authorities 
mention 56I as the result of any actual observation by Al-Mainun’s 
astronomers. I am, therefore, most strongly inclined to agree v\ ith 
Nallino that 56§ miles was adopted as a comiironiise value lietween 
the two actual results of 57 and 5bJ miles, and passed subsequently 
as the real finding of Al-Mamun’s scientists.^ 

This further leads us to think that Habash modified his informa¬ 
tion by referring to some better sources than he had at the time 
when he wrote his Zij-ul-Munitahan. In my opinion Ibn-i-Yunus’ 
account is on the whole the best and most reliable of all those w e have 
on the subject. 

We shall discuss later on the true worth of these measurements of 
Al-MjLmun’s times, as we have yet to record another important 

^ Says Nallino:— 

• 0 ^ y m m 

j*' Ui 1 J 

- 0 
• ( xciJL ^ ‘ UiW-y- j 
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measurement of the Earth carried out personally by Al-Birhni in 
India. 

Having, owing to practical difficulties, failed in his attempts 
to verify Al-M4mun’s results by resorting to direct measurements 
of an arc, Al-Biruni had recourse to a novel method of his own 
contrivance, which, before he actually carried it out into practice, 
had already been fully indicated by him in his earlier book on 
the astrolabe J 

(jl jA J iA-J (^jJI jluiu iU J ^*(oWl jl) 

^ L* i^ ( V 4 *JLi» _5 ^ l®^^****»i# > 

I J f«Ail 3 (3 ^■**‘***^^ ^ ^ J 

^ J^l cjjJS aj jUaJL aUUI jIoJu 

Ulj^ J - ijfsj* (J J l?l]a^Vl U ^ J 

m m 

a,^m*^ JL^I o^wc'I (JIjJoI oI j^l^l ^1 ol^. L» I^aa 

J ui*ilT Ailj‘ Jas uAyaJ Aj (^jJI jIjLaJU j JL^I 

* . * ” 

jJlij)l tS-iJI ci (1)1 A^AjU.JI d.A^ <^1*4^1 oli 

:5c v-^^L 

1 This ^is quite a different book from Al-Biruni's 43CUJ1 • jir J\ 

A»L0 j J another book on the same subject, a unique copy of which 

exists in Leyden (B.d, igo8, p. 67). I have quoted the whole passage in the above 
from Nallino (Lectures, pp. 289-292); 

ai) J ^ j^jJu 4 *(j ^Lai Ja^^\ (j Ai\l^ jA-T ^3*r^^ |J\«B liDS 

e ( jJ\j ^ * dilAl JjJUll JL^ J 

• ' J J 2 

• 4!^ >4)1 'a J . J 0 j^\ > cJ-i ^ L-Jll jl U ^\jJli J * 

(Nallino) 
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^ Jjjy J oJA jJ-iU lI til J 

m 

^ «il ^ V! ^js*y L* j 

‘ To know this method is quite conceivable in imagination, 
and it rests on sound deductions. It is difficult to carry it out in 
practice only owing to the smallness of the astrolabe (or other instru¬ 
ments) and the little size of the thing on which we hav^e to base our 
solution. And that method is this; You climb a mountain situated 
close to the sea or a level plain, and then observe the setting of the 
sun and find out the dip of the horizon we have already mentioned, 
and then find the value of the perpendicular of this mountain. 
You multi])ly this height into the sine of the complementary angle 
of the dip, and divide the total by the versed sine of this dip itself. 
Then multiply (the double of) the quotient into 22 and divide the 
result of this multiplication by 7. You will get the length of 
the Earth’s circumference (in the same terms or proportion) in which 
the height of the mountain has been fixed. 

We have not so far been able to exijerimcnt with this dip, and 
its value in any high jilace. We were led to this method by Abul 
Abbas Al-Nairizi* who states, that Aristothenes (?) has mentioned 
that the heights of the jjeaks of the mountains would be 5^ miles 
when the length of the radius of the Earth is 3,300 miles approxi¬ 
mately. 

For the solution of this problem it is necessary mathematically 
that the dip of the horizon in the mountain wherein the perpendicular 
is so high should be about J degree. 

Such matters, however, need actual experiments, and could be 
verified only by testing. 

The Almighty and Wise God alone can helj) me (in obtaining 
success in such ventures) ’ 

At the time of writing the ‘Book on the Astrolabe’ 

> > 

J Al-Biruni had not yet made any actual attempt to put 

his theory into practice owning to, what he thought, the smallness 
of the instruments of obser^^ations, and lack of suitable site, and 
competent helpers. The method required the presence of a 
mountain either situated on a level plain or adjacent to the sea, 
and on the peak of it the observ^ations of the sun setting in the 
horizon. 


1 Al-Nairizi died shortly after 300 A.H. (early tenth century A.D.). 

* Nallino has demonstrated Al-Biruni's methods on pp, 291-292 of his 
Leettures. See Appendix 1 of this book. 

3 
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He did not, however, despair of the idea. The opportumty 
actually came to him when he was, most probably, kept as a political 
detinue ‘ in the fort of Nandn 4 * after the conquest by Sultan Mahmud 
in4D7 A.H. (1016-1017 A.D.) of Al-Biriini’s native land of Khw&rizin, 
where he had occupied a very prominent position under the royal 
patronage. 

Al-Biruni’s researches in India have so far received no adequate 
treatment. It is a pity that even the most learned Nallino, for 
whose comprehensive and deep learning I have the greatest respect, 
has not dealt with them in detail, and in his Lectures, has only 
contented himself with a very cursory* reference. Others have 
been still more sketchy, and superficial. 

Al-Biruni must have elaborately dealt with this subject, which 
had so much fascinated him for long, in his book ‘An Essay on the 
ascertainment of the Earth's Dimensions by the observation of the 
declining sun from the peaks of the mountains’ *, mentioned in his 
Bibliography composed in 427 A.H. (1035-1036 A.D.) We have 
not so far been able to trace the existence of this small book in any 
of the libraries of the world. 

However, references to the subject, more or less detailed, exist 
in other works of Al-Biruni that have survived the ravages of about 
a thousand years. 

He has barely referred to it in Al-Tafhim, whicli is only an ele¬ 
mentary book, but a more explicit reference exists in Tahdid-ul- 
Anidkin [Jj UVl an incomplete extract from which 

has been rej trod need from Al-Biruni’s autograph copy by Zeki 
Validi in Al-Biruni’s ‘Picture of the World’. It is, however, a pity 
that the learned liditor has omitted to quote the most important 
portion of the text that directly concerns us, and is of the greatest 


* Ttiis must have been of a very short duration, as 2 years later we find Al- 
Birfini occupied in his astronomical observations at Ghazni. 

2 The historical site where sometime before 416 A.H. (1023-1024 A.D.) and 
after 407 .A.H. (toi6-ioi7 A.D.) Al-Biruni carried out his measurements, is fuUy 
described by Sir Aurel Stein in tlae Geograidiical Journal for July 1932, pp. 31-39. 

8 This is all that he says on the subject:— 

‘ It is worth mentioning that al-Biruni after the completion of his treatise on 
Astrolabe actually put this theory to practical test in his book known as Al-Q 4 nfln- 
ul-Masfidi. 

Wishing to \'erify Al-Mamun’s calculations he cliose a mountain in the land of 
India near the .Sea and a level plain. There he measured the altitude of the mountain 
and found it to be 652^ yards and the dip of the horizon as 34 degrees. He thereby 
calculated the degree of the meridian circle as 58 miles approximately.' (p. 292) 

As wc shall see the value of the degree by Al-Biruni is really much less. 
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scientific and historical value/ that is, the whole detailed account, 
which must be existing in the manuscript, of the actual calculations 
carried out by Al-Biruni to satisfy himself of the true dimensions of 
the Earth as given by Al-M^mfin’s astronomers. 

We quote the incomplete passage: 

^ j ^ 4jUi) Axli ^ j r (Vfc 

f * ' * 

^^1) (jfejEll ol (J j JEJI 

jjLJI j tiJI ^ 

* . . . . 

^ ^ aJ (t ® O^) 

‘(Page 244).When I happened to be living in the fort of NandnA 

in the land of India, and I found a hig:h mountain standing to its 
West, and also saw a plain to its South, it occurred to my mind that 
I should examine this method there. 

Then I calculated on the peak of the mountain the line touching 
the surface of the Earth and the blue sky.’ 

(Page 245) The length of one single degree came out to be 55 
miles 58' 55". 

Fortunately we have a more detailed account of it in Al-Birfini’s 
Al-Qanun, where he says, after dealing with Al-M 4 mun’s measure¬ 
ments :— 

^ Ijl I 

A *• t * ^ ^ * 

^ 3 Jjji \lS^ 

A We wrote to the learned Editor to his address in Istambul requesting him to 
furnish us with the copy of the missing portions of the passage, but most probably 
owing to the war conditions prevalent in those days, we failed to receive his reply. 

2 This note in the text in the brackets which we have left out in our English 
translation in the above is evidently by the Editor, and is, I imagine, due to the 
misunderstanding of the real meaning of Al-Birhni, as the height of the mountain 
is a known quantity to start w ith and is to be one of the bases on which the solution 
of the problem rests, the other being the finding out of the angle of the dip of the 
horizon. All this would be clear to the reader as he proceeds further. 
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• ’ m ^ 

j j Mzpex^ ^J^j 3 

> . > ^ 

j *^1) cJ«7?*JI ^jas> c:^jpe:L^\ j J 4jji.U <jy»- 

. - > - ^ ^ > 

Ulji ^ J l.«»XiM# «^J ^ Ja;»» {^ I I tftA 

^ ^ 1 ^ ii J^ 4 lS* V ^ 

-u^li:-l ^s> 3 ^:l Jr?®'* 

L^l J <J^ ^‘■\'r*l JEVI ^5^ ^1 ^U ^r* '^l J 



ci<.!LiU J-a^3 tfU? J^J 3 iU *03^1 jUI J.4> ojjJOl ^ iJ^J^ j^LJI 


ijlkpcil j^Uj jL'»iU.i JaibI ^^iljj o* J * *-Jj^'* ^:i^* ^IkA 

^-\) , J lla^cjI jl-\iU^j Uaiib 4»jlj J i»^ J2^ Jai Jaj . 3 ^ tUli 3 


viLlli^ 3 ‘ ^ jIAa^JIj i O^* 3 ^ 3 "^ ^ 

^laj J-^^ O^^i • <iaL)a^*^l ^Uj ^ O* 
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ivUa^'yi ^UJ U» (jl j jj t? • « J tlslkstiVl 

^ _ ^mmm 

J O trAotn^ ui-yfij 

rrrrAA b^f* O^ j i‘UjiU ^ •ul^^l ^\^\ ^j3l j I A.^A.*rs 

j O • jJ* cJL-^l 05^ J 0 

filJ-o.x::*«li ( 6 jjj ^ U j^j| Cj^LiJI j (Aa^*)I Jj 1*^1 ^^-3 Vj^* 

❖ (j-il J A*il -3 (3*^*^ 31 

ci ^ 3®^ (3*^ oULm^I (JL^I 3:>jPcj ^ 

# m 

CJ•:^^■\ jt, ^)| J ^ J 1 ,.,;Vat:) ci Vj->^' 31 

>I< 

^ -3 ^ C5 O^ 3^ ^L44/m* fj;x| 3:>J^cj *'*iji liil 3 J 

t ** I ^C« 42^9^ t5 I I lAjb ^ ^ .3 

l3 ^ _5 ^ 3 ^ {3 ^3i«»«aJI fj^I (jl CLlltAlj 

LjJt^l Jvs^eJ 

".My extreme anxiety to verify the matter for myself, 

and my choosing (for this ];urposc) a ^el plain in Northern Dihistan 
in the land of Jurjan, and evcntua my failure to exacting diffi¬ 
culties and want of earnest hcipci n the task, led me to adopt 
another method for it. 

When in the country of India, i found a mountain adjacent 
to a levelfaced plain, I first ascertained its height at the 

sea-level. I then imagined the sight line pas.sing on its peak 

and connecting the Earth with the sky, that is, the horizon 

(j»Vl Sjlb). I found through my instrument that its horizon 

inclined from the Eastern and Western lines a little less than ^ and i 
degree.^ So I took the dip of the horizon as 34 minutes. I then 
ascertained the altitude of the mountain by taking the heights of its 
peak in two different places, both of wliich w ere in a line with the 
bottom of the mountain’s perpendicular. I found it 6522V cubits. 
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Now the mountain's perpendicular ^ stands errect on ^1, the 

Earth’s sphere, we carry it straight d.own to which would 

necessarily pass through the Earth’s centre i, on account of the 

attraction of the heavy weights to it. Now the tangent touching 
the Earth from the peak of the mountain « passing to the horizon is 

U. We join k, and I, and thus is formed the right-angled triangle 

Ik*, of which the angle at I is known to be the right angle, and the 

values (of the other two angles) are also known, the angle JsaI, 

being equal to the comjjlementary angle to the dip of the horizon 
having 89 degrees and 26 minutes, with a sine of o^, 59', 59", qq'" 
2"", and the angle Ik* being equal to the dij) of the horizon itself, 

that is, 34'. with a sine of o**, o', 35", 36'". And thus this triangle 
will also be of known sides in the proportion in which 4. will be 

sine I (i.e., 90 degrees) and Ik (half chord) will be sine for the com¬ 
plementary angle to the dip of the horizon. Therefore ^ would be 

the excess in the sine i over the sine for the complementary angle 
to the dip of the horizon, and would come to o**, o', <>", 10'", 57"", 
32'"", and its ratio to Ik, the sine for the complementary angle to 

the dip, would be the same as the ratio of the cubits of the per¬ 
pendicular of the mountain (i.e., 652cubits) to the cubits of Ik, 
the radius of the Earth. 

In this manner the radius of the Earth would be 12,851,369 
cubits 50' 42" and the circumference 8<',780,039 cubits i' 38", 
and a single one of the 360 degrees 224,388 cubits 59' 50". 

The miles for a single degree would amount to 56° o' 50" 6'". 
This result (of mine) comes very close to the finding of those 
people (i.e., Al-Mdmun's astronomers). Nay, it actually corresponds 
with it, and so my mind was (at last) set at rest (and satisfied) 
about their reports. 

We have, however, used their measurement, as their instruments 
were more precise, and their labour to obtain it of an extremely 
exacting and fastidious nature. 

As to the way for converting the miles of the distances into the 
degrees of the meridian circle, so that the previous process may be 
available in all cases, let us multiply it by 3 so as to make it three¬ 
fold, and divide it by 170 which represents thrice the miles of a 
single degree. 
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On the contrary, when it is intended to convert the degrees of a 
distance into miles let us multiply them into 170 and diAude the 
result by 3. 

But since the multiplication of the result into 20' is the substitute 
of the division of it by j, therefore it is necessary that w e multiply 
the parts of the distances into 170 and the result into 20' (i.e., into 
fg miles) so as to get the miles.” 


Having given a detailed and exhaustive account of Al-Mamun's 
and Al-Biruni’s measurements of the Earth we have now to see 
their true value in the light of oiir modern knowledge. For this 
purjiose we have first to conx ert them into some well known current 
system of measurements. 

Thanks to the labours of the late Mahmud Pashd and Nallino 
the correct length of the Arabian cubit of Al-Mamun’s 

times has been jiiecisely ascertained. Ect us see what Nallino has 
got to say on this subject. 

‘The modern scholars continued to differ in their discussion 
about the real nature of this Arabian Zira', and the difference 
continued for many years, till I demonstrated by means of the reasons, 
the details of which would take us long, that the ZirS al-Sauda 
corresponds with the ‘‘Zira*’’ recognized by the 

Muslim law (■VvAil Then I succeeded in positively deter¬ 

mining the value and found it to be 4,933 millimetres, and the 
mile as 19,372 metres. 

The calculation does not differ from that of the late Mahmfid 
Pdshd, the well-kno'.vn astronomer, by more: than 40 centimetres 
only, i.e., so slightly as to be not even worth our while to mention it 
in this place*’ (Eectures, pp. 288-289). 

Relying on Nallino’s researches we further find that 4,000 Zira' 
amount to 6,473 feet (English Encj'clopaedia of Islam, p. 498). 

(j* ) U' i J’l J«»w Cj Jji Je 

J> (J J ‘ U* d bjLiil i • ) ( aU' djiB 

t > - •**'.. 

* ^ jj# jjJl iiilJc ji (•> - *•*<■** b8“ ^ 

jji j|i _ ^ jlJ' b»!j*® ih*® c , U . : ~ Ji ‘ r’\r>r - Uj'jL dUt J1 >sX»y j 
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Now according to learned Nallino the length of the degree 56 1 
miles, as found by Al-Mamuii’s astronomers would amount to 
111,815 metres and that of the whole circumference 41,248 kilo¬ 
metres, which he adds, is so very near to the reality, ^ as to 
deserve to be counted as a great scientific achievement of the 
Arabs. 

. > 

ijJbJl (jUx-l jj djji iSlAA ^ U 

These measurements having been taken between the latitudes 
35 and 36 wdiere the real length of the arc is 111,306 metres, the 
difference is 877 metres in excess of the true value which amounts to 
less than half of an English mile. The whole circumference according 
to Nallino w ould exceed 150 miles. 

We, however, owe to Al-Biruni the measurements of these 
results in the Arabian Zira‘ and have calculated them in the English 
feet as iii the following:— 

One degree == 226,666-| Zira' or 366,802^ feet. 

Circimifcrence = 81,600,000 or 25,009! miles. 

Diameter = 12,979,500 Zira* or 3,978,044 feet. 

The real circumference of the Earth being 24,858 miles, the 
difterence amounts to 151 miles, or nearly the same as Nallino's 
calculations. 

But as we have already pointed out above it was a compromise 
value acce])tecl by the astronomers as a mean taken between the two 
divergent measurements of Al-Marnun’s times. 

According to our researches the best result was obtained by 
the actual measurements in the plains of Sinjar, where, according to 
Habasli (as narrated by Ibn-i-Yuuus in his Zij) the astronomers 
had found the value of one degree as 56J miles. 

According to this measurement the value of the degree would be 
as in the following;— 

56 Arabian miles, 
or 225,000 Zira*, 
or 364,1065 English feet. 

Circumference 

= 81,600,000 Zira*, 
or 24,825! miles. 


1 Lectures, p. 289;— 

4. " Ja, T . 4 U ^ i 4ir iS O'V? ^*'*11* tj*0 *r*^ kl ** 
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Now the latitude of Sinjar as given in Al-Biruni’s Al-Qdniin is 
35® 50' (* or 30'), where the value of the arc is about 364,150 feet, 
and as compared with the Arabian measurement it exceeds it by 
about 44 feet only. 

As to the circumference, it differs by about 33^ miles only, and 
if the Earth were a perfect globe and not a geoid, the difference 
would not exceed 3 miles in the whole of the Earth’s circum¬ 
ference ! 

These results are thus wonderfully close to the correct values, 
and deserve to rank as the best of tlrosc obtained before the modern 
times. 

We do not propose to deal in detail with the other values, also 
ascribed to Al-l^lamun’s times, i.e., 56 miles and 57 miles for the 
degree, as obviously they are not so accurate as the lucvious ones; 
the former being much shorter and tlie latter much longer than the 
true lengths of the arc. 

Now' let us take up Al-Biruui’s owir measurements as given in 
Al-Qanun:— 

1 degree = 224,389 Zira‘ or 56° o' 50" G'" or 363,115 English 

feet. 

Circumference = 80,780,039 Zira' or 24,778! English miles. 

Radius = 12,851,370 Zira' or 3,939 miles. 

Diameter = 7/^8 miles. 

Al-I 3 iruui’s site of meastirement being the fort of Nandnd, 
which according to A1 Oaiuin had a latitude of 34° 10', the length of 
the arc, therefore, would come to about 364,150 feet, a value v\hich 
exceeds that of Al-lliiuni’s by 1,035 little more than ! of a 

mile only. 

Al-Biruni’s circumference is some 80 miles less than the true 
circumference, but if we take the Ivarth a perfect globe then the 
difference is about 70! miles only. 

Modern Geodesy has measured the radius of the Earth at 
the equator as about fh 378 kilometres; one kilometre being equal 
to 0-621 English miles, the radius comes to about 3,951 English 
miles and differs from Al-Biiuni’s calculations by about 12 English 
miles only. 

As already riglitlj’^ observed by Nallino (p. 290 of his lycctures), 
one of the impediments in ascertaining the p<recise value by means 
of this method would be the Refraction of the Ray of Light while 
passing through the air, and therefore, whatever Uttle difference 


1 Page 37 of Biruoi’s Picture of tl:e World 

( J) j «<J jj*jb d 
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exists in Al-Birfini’s results must also be very much due to the same 
reason.’ 

But before we take leave of Al-Birfini’s measurement we have 
still to account for the different values as assigned by Al-Biruni 
himself in his ‘Tahdid’ and 'Al-Qdnun' to his own measurement of 
the Earth’s diameter at Nandn^. In ‘ Tahdid ’ the value of the degree 
is given as a little less than 56 Arabian miles, while in Al-QS.nfin a 
little more than 56 miles.* 

The only possible explanation to our mind seems to be that Al- 
Biruni had kept w ith himself the data of his observations at Nandn 4 , 
and, as the subject continued to retain his interest to the end, he 
revised liis previous calculations, and has embodied his better 
estimations. As his })revious calculations are obviously less exact 
they need no further discussion. 


No subsequent Muslim researches on the subject can be com¬ 
pared fa\’ourab]y w ith the researches of these greatest astronomers, 
who belonged to the Golden Age of the Islamic Culture and learning; 
when the scientific intere.st in all the various branches of knowledge 
had reached its climax and produced in all fields wonderful results 
indeed at the hands of those great Muslim scholars who were the 
best of their times in every line, and some of them like, Al-Biruni, 
worthy of standing in company with the best of all times and 
nations in the world’s history. 

Appendix I 

Nallino’s exposition of Al-Birfini's trigonometrical method for 
ascertaining the radius of the Earth as described by him in his book 
on the Astrolabe, and later on tested at Nandan§, in India:— 

I ikll () ) J^<i) '*<1* oUb_;dl i_ ^ 

ji ^ ^ dai) a I Js». J L< 


‘ ^ ^ Jn (refraction) jijJI j\JJ) ijS" U 0 .I O* j ^ 

j ‘ Jw' j ( 4 *J 6 J> ) <l 5 i J Ji'SlI d ‘j"** jtXVl <1)1 O* 3 

(<^) cf- j'sJ' >y 

* Tahdid: 55 " 58 ' 55". 

Al-Qaniin: 56° o' 50" 6"'. 
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Appendix II 

A short note on the Arabian unit of measurement ‘Al-Zira'-ul- 
Saucla’ (l:ij^!| ^IjjJI) used by Al-Mamun’s astronomers and also 

by AI-Biruni in determining the Karth’s diameter. 

Imam Abul Hasan Ali b. Mohammed b. Habib-ul-Basari-ul- 
Baghdadi, well known as Imam Al-Mawardi (f^jso A.H.; 1058 A.D.), 
in his famous book Al-AIihdm-nl-Sulldniah (j^slkLJl has 

gi^’cn a very interesting account of the various zira‘ (cubits) in 
vogue amongst the Muslims of his times. Of the seven kinds 
enumerated by him ‘Al-Sauda’ stands third in length being longer 
than two others and shorter than the remaining four. According 
to him this culnt was first invented by Harun-ul-Rashicl, taking the 
length of his black slave’s arm for its measure. This cubit was used 
in measuring cloths, houses, etc. The name is ob\ iously deri\x‘d 
from Al-Sauda, tlie black, being the description of the Negro slave 
of the Caliph.^ 

On the other hand. Al-Masudi in his Kitdb til Tanhlh-wa’l- 
Ishrdf (uilj-iVi j v^) (355 A.H.; — A.D.) says that this 

a 39 ^ 

cubit was invented by Al-Mamun for measuring cloth, houses, 
and the divi.sion of the travelling stages. According to him the 
cubit consisted of 24 fingers. The finger wms equal to 6 barley 
grains jdaced side by side of one another. Three miles made a 
fansakh.i^ 

The latest discussion on this subject has been undertaken by 
the learned writer of Jdma-i-Bahddur Khdni, an encyclopaedia of 
mathematical and astronomical sciences. According to him (p. 337) 
the followers of the Greek writers took the thickness of 6 ordinary 
hairs of the horse’s mane for determining the width of an ordinary 

• ({3^r^ *■-« *»«W Yol Yf'l ij* A-'yaUI ^ 

• J •W 4i\.^ J ^^ ^ J IjjJt ^ 

^ 31 f 'S’*' J • j ■> * 3 

• ( Y*t - T1 c;' ) JBl 
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barley seed, and 6 barley seed for the width of a finger. Twenty-four 
fingers for a cubit or zira‘, while the European scientists have em¬ 
ployed the width of 8 ordinary barley seeds for determining the length 
of an inch. According to this a cubit or zira' would be equal to 
feet.^ which is only very roughly correct, as Nallino’s more exacting 
researches have established that the length of Zird'-iil-Sauda was 
considerably more than feet, 4,000 zira* being equal to 6,473 feet. 
We do not propose to enter into the discussion about the other 
Arabian zira' (cubits) as they are not strictly pertinent to our 
present study. Those interested may refer to Al-Mawardi for the 
comparative lengths, Ibn-i-Rustah’s , p. 29, 

Yacjiit’s Geographical Encyclopaedia, Vol. I, pp. 25-26, Egyptian 
edition, and Al-Masudi's Kitdb ul-Tanbih, p. 38, for further details 
of other systems prevalent in those times. 

Appendix III 

To the best of our knowledge the solution of Al-Biruni’s trigono¬ 
metrical problem, according to the data and method enqiloycd by 
him, and fully detailed in Al Qdntin, has not so far been attempted 
and tested 1 .)y means of actual calculations. We are much indebted 
to the collaboration of Itlr. S. M. Abul Kazim, M.A., Lecturer of 
J.Iathcmatics, Muslim University, Aligarh, a jirominent young 
scholar of real merits, in our fixing the pertinent part of the actual text 
and its translation as well as working out in detail all the steps 
involved in it. 

For the text we had the advantage of having a copy from the 
most precious manuscript of the year 562 A.H. (1166-1167 A.l).), once 
in the custody of the Lyttoii Library, Muslim University, Aligarh, 
and now in Berlin. (It is fully described in my Al-Biruni, 2nd 
edition, 1927, p)p. 136-138.) For further comparison we had a more 
recent copy of a manuscript, once owned by the late Syed Mahmud, 
son of Sir Syed Aliinad Khan, and now possessed by the Muslim 
U^iversit5^ Aligarh, and also a third copy of the Rampur State 
Lilnary, a true transcript of the chapter relating to the subject 
from it having been recently supplied to us by Mr. Arshi, the 


« ( tjji* J^) ^ 

4» J j jS S ill Oj-* W , , , . 

b ^ J • b •^jb* J * b j-r J ‘ i yr «jr ^ 
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librarian, who, for the sake of accuracy, took the trouble of cop3ung it 
out in his own hand. We are much obliged for his prompt reply 
and kindness. The last manuscript is dated 1035 A.H. (1625 A.D.), 
and judging from the account j^ven by the learned librarian, as 
well as from the faithful transcript supplied to us, it appears to be 
full of blunders, and is a very inaccurate copy of the book indeed. 
But even it has been of use in clarifying one or two dubious figures. 

It would be of no good to go into the lengthy details relating to 
the various corrections that were necessary to be made in fixing 
Al-Biruni’s own text. After having gone through all the calcula¬ 
tions we are now satisfied that the text as presented to the readers 
is finally established, and for all our purposes is thoroughly reliable. 

Now to the problem itself:— 




= sin Jb » I = sin zb' 


59'. 59". 49'". 2' 


= 0+554 


60 ^ 

= -9833333333 

-I- -0163888888 
-f -0002268518 
+ -0000001543 

■999949228 


-t- 

3600 216000 12960000 


(correct to 9 decimal 
places only). 




= sin 90" = I 




= I—.sin 89’'26' 

= 1-0^59', 59", 49'". 2"" 

= o^’, o', o", 10'", 57"". 32'"" 

216000"^ 12960000"^ 777600000 
= *00004629629 
4- -00000439815 
+ -0000000411 


cubits = 652^*^ cubits 


XT I excess 

Now ^ cubits = T7~i-TTT 

\U half chord VW 


i.e. ^ the radius of the Earth in cubits 


== -000050735 (correct to 9 decimal 
places only). 

= ^ cubits 

20 

13041 

or == ■‘^«°°50735 

lUc» -999949228 
= 999949228 

20 -000050735 

6520168941174 
507350 

= 1285x421 cubits. 
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As compared with iU-Birfini's calculation of the radius of the 
Earth, i.e. 12851369 cubits, our result is only 52 cubits in excess. 
But if we substitute in the above calculations 507352 instead of 
507350 as the divusor, we get almost the same results as Al-Biiuni 
had reached in calculating the radius of the Earth. In any case on 
the given data his result stands most approximately tested, and 
verifies the various values assigned in the text. 

We have not deemed it necessary to go beyond the sine values as 
given by Al-Biruni himself. In our researcli for verification we have 
tried to ascertain these values from other .sources as well. For 
instance, by consulting the well-known mathematical encyclopaedia 
Jdma-i-Bahddur Khdni (Jlk ^ 1 ?“) we fomid the sine values for 

the angle of 89° 26' as o*-, 59', 59", 49"'. 26"", 9'"", 26""" 
b jS' 1x4 Jai Jai) * which Correspond with Al-Biruni’s own value 

up to the thirds only. Similarly the sine valire of 34' is o', 35", 36"', 
14"", 54'"", (ajajy 4J),® which again corresponds with Al-Biruni’s 

values up to the thirds only. 

The learned author of J dma-i-Bahddur Khdni has claimed that 
he had derived his tables from the Muslim astronomers, naming 
Al-Birfini, Khwdjd Nasiruddin Tfisi and Ghj^isuddin Jamshed 
(contemporary of Ulugh Beg), whom he especially mentions as the 
real pioneers in the field of this trigonometrical method.® 

It is apparent that he has depended for his values on subsequent 
writers. We have strictly confined ourselves to the values as given 
by Al-Birfini himself. We leave it to others to see if in the light of 
better knowledge the result could be still improved upon.* 

The word ‘jaib’ is derived from the Sanskrit word 

‘ jiva’. The Arab astronomers borrow'ed it from the Hindfis, at first 


1 Page 383. * Page 350. 

® O'.j' ‘i'li ) JS-*’ J J.' .ri'o o* 

o .. ^J b Jkfl ^2* lljtij If ^ J 

* Fortunately Al-Qdnun's Third Miqdli ( 4 tU) has very ably been translated 
with copious notes into German language by Von Schoy at Hanover, 1927. On 
p. 37 of it are given the tables of values for the series of the various angles as given 
by Al-Biruni Wmself. We have tallied these values and find them to correspond 
with Al-Biruni’s values in this problem. 

In the end of Von Schoy’s work is appended another table extracted from 
Ulugh Beg. 

For those interested in further researches in the subject it would be extremely 
interesting to repeat Al-Birfini's labours on the very site in Pakistan where he 
himself for the first time carried them out so successfuUy. 
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writing it as ‘jib’. !Later on they imagined that it resembled their, 
own word ‘ jaib', although there is no connection between the two.^ 
In India chords w'ere haU'ed and became known as ‘ jivas’ (sines) 
which are found mentioned in the w^ritings of Aryyabhatta (c. 
A.D. 500) and Brahmagupta (c. A.I). 620). When the Arabs 
became acquainted with the astronomical works of the Hindus 
the use of the sines as known to the Hindus passed to their keeping. 
They developed the sine theorem, and em]>loyed it, wherever possible, 
by the middle of the fourth century A.H .2 According to Nasiruddin 
Al-Tusi® (fbys A.H.; 1274 A.D.) the discovery of the sine theory 
as applied first to the right-angled triangles was simultaneously 
claimed by several Muslim astronomers. Al-Biiuni, in his book, 
‘The Kej’’ to the Science of Astronomy’ had 

collected the various methods emp/loyed by these astronomers. 
He asserted that his teacher Abu Nasr Mansur b. Ali b. Iraq was the 
first scholar who described the sine theory in trigonometry. Suter 

has published in the German language the translation of his 

> 

from a manuscript in the lyeyden Lil)rar3' (1910)- 

Other rivals to tlic claim were Abul Wafa Mohammed b. 
Mohammed al-lhi/.jani A.H.; 99S A.I).) and Abu Mahmud 

Hamid b. A 1 Khizr-al-Kliujandi (later half of the fourth century 
A.H .).4 


1 NalHno, pp. 168-169. 

2 Ei.cyclopaedia Brila nn’ca, I4tli edition, Vol. XXII, p. 470. 

® S*A * A :.laJiS-all j J^Ji 

4 See Nalliiio, pp. 244-245, On account of its sigiiilicance I quote the whole 
passage here below:— 

V<“7"hr yj* jitli yj t-T* .a)) h* j 

''^III J\ LLl Sa.uil U J: * j U 5 l;UJI \}jJ\ 

jh,* o .if •i j * 5yJ.JI o^yjl ^ wliliJ) 

y\ j>a ^ J ^*bll (3 

JlaJl d ^ J v3 t* olr.* 4 ! d 

O^JLl 1 J * X 4>lc ; ^ h»W ‘-T'h.V'.n IjA OJ * ijj^h jlS" l» 

^3 Oj'liui 4^ vjbw,3^ \j^ d' o\* w/ d* 

Jr ^ jj^ Jr ^y^ jiA-b j 

* (V) 4 J jj 
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Al-Biruni has made full use of the sine theory in Al-QdnUn, and 
other works. It is claimed that the determination of the sine of one 
degree theoretically is primarily the work of Al-Biruni. In subse¬ 
quent times Ulugh Beg and Ghaydsuddin Jamshed claimed them¬ 
selves to be the discoverers. But it has rightly been contended 
that they got it from Al-Biruni’s Al-Qdniin which was so often in 
their use.^ 

° t*A ij* L.* Jill (j J^l (t) 

• rfjWi jfl (t) 

• f = * rr* jy (r) 

^*jL'Lnij'jl ilj»l j H. Suter, Die Mathematiker und Astronomen 

der Araber und ilire Werke, Leipzig, 1900, i>p. 81-8, 213, 225. 

• f = * rM L-. jy (es) 

* o'yB j>» jt# kjLaJi (3 Uj (i) 

ob j (3 ^ gLA < 4 jpj« J yM ll ji». 

jjJ 4^ j ilLjll - ^ ^ iWl UjJ' H. Suter, Zur Trigiiometrie der 

Araber (Bibliotheca Matliematica herausgegebeii Von G. Enestrom, 3 Folge, X Bd, 
1910, i5(>-i6o). 

1 For a full discussion of the topic, please see the interesting account in Deli 
Khuda's Life of ALBiruni, pp. 13-15, from which the following has been extracted:— 

V ^ ->* ^ • J 

. ^S*" -P ^ j\laL».Otj Oy\i j3 S j 

-P f-P ^^5 ‘ ^J ijU J \j «j».)J 

J* J -b S 4^j3 t-T jLm 4yT J v-ij ^\U j 

V 6-^' ^ ^ ^ Ij* bij> 

P J ^rfh liby JiJ*! ^ J U J Xjj^ \7 Jb’^ cJL^ J jC^ MTiLi jT 

J C-^ (J*® J .. 

^ J* J o"^ J J•b j ‘ O jjw 

J ijs .Lftjl iJLj v^l oT j 5 J j*^V kz^j\ (J^ ^ jl*T j\ xjjge x^j 

• urt--*^ - “ <JU^ ji J uIj 4 ^ P J> JU J» 4 l ^jimt tXuS 

•r^ -p 4 ^ o(^ o^,J j'J . 

*T^ 4 ^ 1 ,^ jz j\)aL« jjil^ ,,,,,. *Xm^y yji jT jJlLc oliji JlS^) ja j ojj u\Ul«> 

^ .. CtM J j> I tSj\^ ajP> oaUlM^ J j 

• .j' 3' !f y jWj y} j' .JiJ^ ^ 
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lyater on the systemizer Nasiniddin AI-Tflsi collected and 
supplemented the labours of his predecessors, and organized the 
knowledge into a coherent whole. I/acking the co-sine theorem 
Al-Biruni and Al-Thsi resorted, when necessary, to auxiliary right 
angles to solve problems in oblique triangles.^ 

Thus in determining the dimensions of the Barth Al-Biruni not 
only employed his novel method, but also resorted to the use of 
sines, in the theoretical development and practical application of 
which he stands out as one of the foremost pioneers in history. 


Appendix 


(i) Details of our own calculations in English miles and feet 
of the measurements made by the astronomers of Al-Mamun and 
Al-Birhni: 

According to Nallino 56! Arabian miles measured 111,815 
metres, while the real length of the arc of Meridian between 35° and 
36° is 110,938 metres. 

The difference of 877 metres is equal to 3,347 which is less 
than mile. The calculations are as follows:— 


Metres Metres 


Feet 


1973 : 

X = 

ox X = 


877x528' 

1973 

4630560 J 

1973 

^547j^'i:s 

5^ mil, 

5280 

less than 


Feet 

X 


(ii) According to Al-Biruni Al-M&mffn’s one degree of 56§ miles 
had 22666I zira‘ (which are to be changed into English feet in the 
following way):— 

Zira‘ Zira‘ Feet Feet 

4000 : 22666f :: 6473 : x 

^ _ 226661x6473 

= 366802 feet. 


4 ® 


1 E^cyclopaedia Britarinica, Vol. XXII, p. 467. 
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And the circumference of the Barth is 81,600,000 zira‘ which is 
equal to 81600000-^-4000 feet. 

_ 528196800000 
4000 

= 132049200 feet 

= 25009-31 miles. 

The modem measurement of the Barth’s circumference is 
24,585 miles; therefore the difference between the modern and 
Al-M 4 mun’s measurements is equal to 25009—24858 = 151 miles. 

(iii) According to Habash in Ihn-i-Yrtnus one degree is equal 
to 56J Arabian miles which are equal to 56J x 4000 zira‘ 

225000 zira‘ 


4000 

2 2 5000-f-7- 

6473 

225000 X 6473 


feet 


feet 


4000 

^ 1456425000 
4000 

— 364106J feet. 

The modern measurements for one degree is 364,150 feet; there¬ 
fore the difference between the modern and Al-M4mun’s measure¬ 
ments (for one degree) is equal to 364150—364106 = 44 feet. 

Therefore, according to Habash, the measurement of the whole 
circumference of the Barth will be 


C LllC iJ/ctlLll Will 

36106JX360 feet 
= 131078250 feet 

5280 

■^4825^11 miles. 


Thus the difference between the modern measurements and 
Al-M§mun’s measurements of the circumference of the Barth will 
be 24858—24825 = 33 miles. 

But if the Barth were a complete globe instead of being an 
oblate spheroid, the difference between the modern and Al-M 4 mffn’s 
measurements would have been 3 miles only.^ 

* The calculations are simple:— 

44ft. X 360 = 15840 ft. = £ 5^2 miles = 3 miles. 

520O 
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(iv) According to Al-Biriini the Earth's radius is more than 
12,851,369 zira‘, i.e. 


12851369x6473 

4000 


^ 12851369x6473 
4000x5280 
= 3938774 miles. 


miles 


The difference between the modern measurements and Al- 
Birflni’s measurements of the Earth’s radius is equal to 

3959738-3938774 = 11-964 miles. 

Al-Bir6ni’s arc being about 224,389 zira' or 363,115 feet, with 
a difference of 1,035 f^^t, the whole Terence in the circumference, 
if the Earth were a complete globe, would be 70-568 miles only.^ 


* The calculation is as follows:— 


1035 ft. X360 = 372,600 ft. = 


372,600 

5280 


miles = 70-568 miles. 



L'INDIA VISTA DA DUE GRAKDI PERSONADITA' 
MUSUDMANE: BABAR E BIRUNI 

Per 

Ai^essandro Bausani 

Lettore di Lingua Persiana all ‘ Universitd di Roma, Bibliotecario 
della Sezione Orieniale dell’ Accadeniia Nazionale dei Lined. 

Nella sua introduzione alia traduzione delle al-Bdqiya di 
al-Biruni, il Sachau osserva; ‘Authors of the first centuries of the 
Hijra sometimes betray a great deal of commonsense . . . Then 
the author entirely disappears behind his book; all literary work 
sinks down to the level of imbecile compilation from good and bad 
sources’.^ Anche se questo 4 in parte vero—specialmente per 
quanto riguarda gli scritti di filosofi, teologi, ecc.—nessuno potr^l 
negare la personalita e la vividezza di alcune opere, anche relativa- 
mente tarde, di musulmani viaggiatori e guerrieri, quali ad es. Ibn 
Battxita e Babar, fino a certe vivacissime relazioni di ambasciatori 
persiani del secolo passato. Nella loro forte personality e nella 
mancanza di quel tardo e cieco senso di taqlld di certi autori orientali 
(e perche no, anche occidentali . . .) Biruni e Babar hanno qualcosa 
^ comune. 

Ecco una prima giustificazione di questo paragone, forse un 
po’ strano, fra due personality divise da circa mezzo millennio di 
distanza, di razze diverse, legati solo dalla grande forza unificatrice 
deirislam e dal fatto di aver visitato una stessa terra straniera. 
II carattere di queste righe vuol essere dunque non filologico, ma 
psicologico: puo forse contribuire anche a dissipare quel pregiudizio, 
abbastanza diffuso in Occidente, che gli Orientali e nella fattispede 
i musulmani ‘siano tutti eguali’, si somiglino tutti.* 

Innanzitutto una osservazione preliminare: I’lndia che vide 
al-Biruni e quella che vide Babar non sono che in parte la stessa 
India, geogr^camente, storicamente e dal punto di vista sotto il 
quale essi la studiano. Geograficamente Babar viaggid come 4 
noto pifi di al-Biruru nell’India. Be zone che Biruni pud aver conos- 
duto direttamente non sembra che oltrepassino il Panjab,® mentre 
Babar giunse ad oriente fino al Bihar. Storicamente, come dice- 
vamo, si tratta di ben 500 anni drea di differenza: I’lndia di Babar 4 

1 The Chronology of Ancient Nations trandated and edited with notes and index 
by Edwakd Sachau. London, 1879, pag. X. 

< Per I’interesse che pud offiire la ‘compaiazione' nello studio delle culture 
orientali v. Ruben: Ueber philosophievergleichende Literatur, in OLZ, 1931, 96 segg. 

8 Sulle regioni dell' India visitate da al-Biruni v. S. H. Babni. Al-BirUni. 
Aligarh, Muslim University Press, 1346 H. (1927). Pag. 88-89 (“ Urdu). 
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molto piu islamizzata di qiiella di al-Biruni e cambiamenti radical! 
awengono pur andie in quei paesi dove la storia e considerata un 
‘meccanico e uniforme gardiS-i falak. Infine mentre I’oggetto che 
piu interessa BirunI sono le teorie filosofico-scientifiche e religiose 
degli Indian!, Babar apre i suoi vivaci occhi specialmente sulla natura 
e sulle cose esteriori del paese che visita. 

A guisa di introduzione osserviamo un po’ come Babar e Biriini 
descrivono una identico oggetto, per esempio il rinoceronte ^; 

Birunt I—203; 99. 

II ganda e molto numeroso in India, specialmente attorno al 
Gange. Ha la forma di un bufalo, ha una pelle nera a scaglie, 
e giogaie sotto il collo: ha tre zoccoli in ogni zampa, gialli, uno 
grande davanti e gli altri due dai lati. La coda non I’ha lunga 
e gli occhi sono molto piii bassi del solito sulle guance. Sul 
naso ha un unico corno curvato all’insu. I bramini hanno 
il privilegio di mangiare la came del ganda. lo stesso ho visto 
coi miei occhi un giovane ganda che colpi un elefante che lo 
aveva assalito: lo colpi nella zampa anteriore col corno e lo 
abbatt 4 . 

lo pensavo che il ganda fosse il karkadann (rinoceronte), 
ma poi un tale venuto da SofMa nel paese dei Zan^ mi comunico 
che il kafk il cui corno si usa per i manichi dei pugnali qui da 
noi e simile a questo * e si chiama naUa lingua dei zang imjnld. 
E’di vari color!: e ha sul cranio un corno conico largo alia base 
ma non molto alto. Il fusto del corno e nero aU’interno e per 
il resto bianco. Sulla fronte ha poi un altro corno piu lungo 
simile al primo che si rizza al momento dell’azione quando 
I’animale vuol dare cornate. Il rinoceronte lo afBla sulle 
rocce finche diviene tagliente e aguzzo. Ha degli zoccoli e una 
coda come quella dell’asino. 

Bdhar 489; 2756. 

Un altro 4 il rinoceronte. Anche questo e un grosso 
animale, pari in grandezza a tre bufali [gdwmli). Nei nostri 
paesi (0/ wildyatlm) e cosa risaputa che esso puo soUevare un 
elefante sul suo corno, ma questo e probabilmente un errore. 

1 Per le citazioni uso per Babar la traduzione inglese di A. S. Beveridge, 
tenendo presente il testo turki del mss. di Hyderabad pubblicato dalla medesima 
nel Gibb Memorial (v. I, 1905); per Biruni la classica edizione e traduzione del 
Sachau. Il primo dei numeri indica la pag. della traduzione, il secondo quella del 
testo. 

* Il testo ha garib min hadih al-sifa, quindi meglio 'simile a questo’, piuttosto 
che ‘comes nearer this description’ come traduce il Sachau. Il concetto 6: ‘credevo 
che il rinoceronte unico e vero fosse il ganda ma poi uno mi disse che c ’4 un altro 
animale Vimfnla, vidno a quello ’. Non dice, ni potrebbe dirlo date le notevoli differ- 
enze, (due comi invece di uno ecc) che i piu simile I’impila. 
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Ha stU naso un corno, lungo piu di nove qdrii^'. con corni di 
due qarli non se ne vedono. Con un solo grosso corno ne fecero 
un vaso da bere {db-^wura kiStt), una scatola pel gioco del nard 
e rimase ancora uno spessore di tre o quattro dita * I^a cor- 
azza del rinoceronte e molto spessa; una freccia che parte da 
un arco teso, lanciata a tutta forza, se riesce a traforare pud 
penetrare a quattro elik. Dai lati delle sue zarape anteriori e 
posteriori pendono delle pieghe che a distanza sembrano una 
gualdrappa che lo ricopra. Assomiglia al cavallo piu che altri 
animali. Ha pancia piccola come il caA^allo, come nel cavallo 
un solo osso cresce al posto di pica>li ossicini, come c’e nella 
mano(elik) del cavallo una tibia cosi anche nel rinoceronte. R’ 
piu feroce che I’elefante e non pud essere addomesticato. 
Nelle foreste di Parasawar e Hasnagar ce ne .sono grandi quantity 
ed anche fra h-fiume Sind e le foreste del paese di Bhira. Gran 
numero ce n’e anche sulk rive del flume Sam nell’Hindustan. 
Alcuni ne furono uccisi, nelle nostre spedizioni in India, appunto 
nelle foreste di Parasawar e Hasnagar. Colpisce violentemente 
col suo corno; in quelle cacce parecchi uomini e cavalli furono 
colpiti da cornate. In una di esse il cavallo di un soldato di 
nome Maqsud fu lanciato alia distanza di una liuighezza di 
lancia, per la qual cosa queU’uomo ricevette il soprannome di 
‘oggetto del rinoceronte’ {inaqsud-i karg). 

Le osservazioni seguenti si possono facilmente dedurre da questa 
prima comparazione: in primo luogo Babar delimita con piu esat- 
tezza e precisione le localita abitate da rinocerouti, quasi tutte 
visitate personalmente. Biruni afferma, su informazione d’altri, 
che I’animale abbonda nelle region! del Gange, trascurando 
in un piu ampio volo d’uccello i fatti particolari. Anche la de- 
scrizione esterna dell’animale e piu generica in Biruni, mentre Babar 
giunge flno all’anatomia; pero mentre Biruni da una idea complessiva 
molto chiara dell’animale Babar si j)erde un po’ piu nei particolari. 

Mentre Biruni compara da scienziato piu teorico che sperimen- 
tatore il ganda all’africano impUd, anche per stabilire una precisazione 
lessicale e linguistica, Babar entra nella curiosa, e non ben chiara, 
comparazione anatomica col cavallo. Inline la descrizione babariana 
e pratico-dinamica: il corno del rinoceronte gli rammenta il vaso 
da bere, lo spessore della pelle trova la sua espressione nella descrizione 
di una frecciata. Quella di Biruni e piu scientiflco-statica; anche 
I’accenno ai manici dei pugnaU fatti col corno del Vimptld h data come 
notizia spersonalizzata, fornitagli da un informatore. 

Puo essere interessante dopo queste due descrizioni del rino¬ 
ceronte leggere quella che dello stesso animale (anche da lui 

’ Misura variabile simile al pollice {inch) inglese. 

* elik, altra misura non uniforme. Il i)ers. traduce angtdt, dito. 
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chiamato senza troppi scrupoli lessicali karkadann) fa Ibn Battuta ^ 
(M^ik 28-29). descilzione di Ibn Battuta e piu giorn^ds- 
ticamente esagerata che immaginosa. B’ colpito dalla grossezzza 
della testa dell’animale e giunge ad affermare: ‘esso e piu piccolo 
dell’elefante ma la sua testa e parecchie volte (!) piu grande che 
la testa dell’elefante’. Anche le misure sembrano alquanto esage- 
rate. La grossa testa del rinoceronte ritorna poi insistente alcune 
righe dopo. Si potrebbe dire che se Biruni e lo scienziato teorico 
e un po’ libresco e Babar il pratico e lo sperimentatore, Ibn Battuta 
e il reporter curioso, I’artista viaggiatore. 

Ancora stdla natura fisica dell’India. Ambedue gli autori 
offrono qualche descrizione geofisica interessante e comparabile. 
Per esempio: 

Blriint I—ig8; 97. 

Ma se, osservandolo di persona, considerate il suolo dell’ 
India e le pietre arrotondate che si trovano fin dove potete 
scavare sotterra, pietre piu grosse presso le montagne e dove e 
piu forte la corrente dei fiumi, piu piccole man niano che ci si 
allontana dalle montagne e si indebolisce la forza della corrente, 
pietre che appaiono polverizzate in forma di sabbia la dove le 
correnti stagnano vicino alle foci dei fiumi e al mare, non potete 
fare a meno di immaginare la terra dell’India come un antico 
mare man mano riempito dalle materie alluvionali portate dalle 
correnti. 

Babar 485; 273. 

Un’ altra catena montuosa dell’India ^ corre da nord a sud. 
Comincia nel paese di Delhi da^ una piccola collina rocciosa 
dove c’e la residenza di Firuz-Sah . . . e proseguendo di li 
appare presso Delhi in forma di colline rocciose staccate molto 
basse sparse qua e la. Oltre Miwat entra nel paese di Biana 
. . . Le colline di Gwalior, sebbene non connesse con questa 
catena, sono ^dei contrafforti di essa, come anche le colline di 
Rantanbor, Citor, Canderi e Mandau. Distano in qualche 
punto dalla catena prindpale 7 od 8 kuroh. Queste colline sono 
molto basse, scabrose, rocciose e boscose. Non vi cade neve 
ed esse danno origine a vari fiumi. 

La descrizione di Babar e degna di un viaggiatore moderno e 
tanto piu acuta d appare la sua interpretazione geofisica se 
pensiamo die non aveva come noi a disposizione carte o altri simili 

1 Hans von M2 ik. Die Reise des Arabers Ibn Batata durch Indien u. China, 
Hamburg, 1911, pag. 28-29. I’er il testo si veda la nota ediz. del Defr^mery 
e Sanguinetti, v. Ill, p. 100. 

2 I monti Aravalli, chiamati appuuto Apocopi, 'gli spezzati’ anche da Tolomeo. 
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mezzi di studio per riconoscere Tunit^ di un antico sistema oro- 
grafico cosi frantumato. L’Enciclopedia Britannica usa pressappoco 
le stes^ parole di Babar neUa descrizione esterna dei monti 
Aravalli che ‘send off rocky ridges in a north eastern direction 
through the states of Alwar and Jaipur, which from time to time 
reappear in the form of isolated hills and broken rocky elevations 
to near Delhi. 

Mentre Babar descrive il suo oggetto senza mescolarvi una 
sua personale interjiretazione, ma in moclo cosi plastico e visivo 
che una spiegazione geologica sorge, se cosi posso esprimermi, 
daU’oggetto stesso, Biruni subordina nel brano da noi or ora citato 
i dati da lui osservati alia sua intcri)retazione teorica. Nel brano 
biriiniano quindi I’unita e da ricercarsi in Biruni stesso che con la 
sua ‘ teoria ’ riunisce i frammenti di paesaggio vissuto, mentre nella 
descrizione babariana I’unita si ritrova nel paesaggio stesso. 

I/’orografia Indiana in generale e inquadrata da Biruni in un 
ampio e geologicamente esatto cenno all’intera orografia euroasiatica. 

Btrunt I—197-8; 96. 

‘Immaginate neirecumene una catena di montagne eccelse 
unite fra loro, come delle vertebre, che si estendono lungo le 
medie latitudini della terra e in longitudine da est a ovest, 
passando attraverso la Cina, il Tibet, il ])aese dei Turclii, Kabul, 
il Badahsan, il Toharistan, B^iiyan, Ghor, il Hurasan, la Media 
{al-Cabal) I’Azerbaigian, I’Armenia, I’Asia Minore (al-Rum) 
il paese dei Franchi e queUo dei GalaUqa (i Galli). lyUngo tutta 
la sua lunghezza tale catena e anche estesa notevolmente e, 
inoltre, ha delle sinuosita che racchiudono terre abitate, e 
n’escono fiumi verso ambedue le direzioni (cioe verso nord e 
verso sud). Una di queste pianure e ITndia, limitata al sud dal 
gia nominato Oceano (Indiano) e da tutte le altre parti dalle 
alte montagne le cui acque scorrono verso di essa. ’ 

H’ una specie di ampia visione geografica dall’alto che poi si 
frammenta nelle pagine seguenti in una libresca congerie di nomi 
derivati da testi sanscriti e in parte non piu corrispondenti aUa realty 
toponomastica della sua epoca. 

Passando all’orografia Indiana come viene descritta da Babar 
si ha I’impressione di chi, dopo aver visto un paesaggio a volo di 
Uccello si abbassi per distinguervd i particolari. Si perde il quadro 
di insieme ma si ha I’impressione di una accurata coscienziosita. 

Babar 485; 2726. 

Gli indiani chiamano questo montage® Sawalak-Parbat.. . 
Da neve su queste montagne non diminuisce mai; si vede, bianca, 

2 Le montagne settentrionali. 


^ Encycl. Brit. s.v. Aravalli. 
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da parecchi distretti dell'India, come ad es. da Lahore, Sirhind 
e Sambal. La catena montana che a Kabul e nota col nome di 
Hindu-ku§ prosegue da Kabul verso est nell’Indostan, con 
leggera inclinazione verso sud. I paesi dell’India sono a sud di 
essa, il Tibet a nord.^ 

Piu ‘da vicino' e tuttavia anche quest'altra descrizione biru- 
niana (I—258; 128-9). 

Bisogna immaginare che le montagne formano i confini 
dell'India. Quelle che sono a nord sono il Hiinamant (Hima¬ 
laya) nevoso. A 1 centro vi si estende il Kasmir, e son connesse 
con la terra dei Turchi. Questa regione montuosa diviene man 
mano serapre piii fredda fino alia fine dell'ecumene e al monte 
Meru ... I/C montagne fredde del nord e le montagne 
orientali sono in rcalta la stcssa catena, che si estende verso 
oriente e poi gira verso sud finche raggixinge il Grande Oceano 
doA'e parti di essa penetrano nel mare iiel luogo noto col nome 
di ‘diga di Rama’. 

Quest’ultimo particolare non e esatto^ non appartenenendo 
le rocce che formano ‘ la diga di Rama ’ alio stesso sistema orografico 
dell'Himalaya. Tutto somraato la visione ampia, e quindi non 
basata sulla sola esperienza, di al-Biruni, talvolta cede alia acuta 
osserv'azione piu prudente, sperimentale e alia buona di Babar. 

Per quanto riguarda Vidtografia, il fiume Indo, passaggio obbli¬ 
gato per tutti i viaggiatori proveuienti dall'occidente occupa un 
posto centrale nell'idrografia indiana sia di Biruni che di Babar. 
Molto precisa e in Babar la distinzione di tre bacini: quello dell’Indo, 
quello del Gange e quello degli aflluenti del Gauge nati dai monti 
Aravalli. Alla chiara descrizione biriiniana del Pancanada seguono, 
poi considerazioni oscuramente teoriche sul settemplice sistema 
fluviale che, a nord deU’Himalaya farebbe da pendant ai fiumi del 
Panjab. 

Il preciso brano di Biruni suUe piogge (I—211) non trova ris- 
contro preciso in Babar. O meglio alia documentata e chiara 
spiegazione teorica delle piogge in Biruni ('quando, poi le nubi 
raggiungono le montagne, il fianco dei monti urta contro di esse e 
le nubi son compresse come olive o uva, cosicche ne fluisce la pioggia 
e le nubi non oltrepassano mai le montagne . . .') fanno riscontro 
in Babar particolari pratici e personali: (519: 291) ‘L’aria dell’India 
nel periodo delle piogge e molto buona. Talvolta piove dieci, 

1 Un altro punto nel quale Biruni e in parte anche verbatim simile a Babar € il 
seguente (Bir. I—207; 102) ‘Di qui si giunge al monte Kulargak (v. Mzik 168 nota) 
che 4 come una cupola, simile al monte Dunbiiwand; la neve vi e perenne e si vede 
dalla regione di Takesar e Lahore/ Si tratta di esperienze personali di Biruni. 

2 "Ksadd Ram, come si vede a pag. I—209; 102 e fra Ceylon e il Continente e 
non pu6 appartenere al sistema geologico su descritto. 
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quindici o venti volte al giorno; si rii^ersano improwisatnente 
toirenti siiUa terra e scorrono fiumi dove prima non c’era una goccia 
d’acqua. Mentre piove e n^li intervalli fra le piogge I’aria e note- 
volmente buona, insuperabile per salubrita e freschezza; il difetto 
e che I’aria diviene troppo umida’. R pin avanti (678; 3766) leggiamo 
una descrizione _ di un temporale {tufdn) di improv'visa violenza, 
quasi ad esemplificare cio cui sopra aveva accennato in generale, 
che lo sorprende mentre scriveva le sue raemorie sotto la tenda: 
‘prima che pot^si raccogliere le carte e i (juaderni mi cadde addosso 
la tenda ^roprio sulla testa. Ra tem])esta si calmo in circa due 
gart (48 minuti).’ 

In contrasto con questa violenza delle piogge, Babar nota 
neirindia, ed e cosa che deve averlo particolarmente impressionato 
perche ci ritorna molto spesso, la mancanza di dqdr sfildr, lett. acque 
correnti^ : e uno dei tanti aspetti della 'stranezza ' dell’India cui 
piu oltre accenneremo. Biruni preferisce invece fornire (I 260 segg.) 
ampi elenchi di fiumi tratti dal Matsya-])iirana. 

Fauna e Flora. —Dei ventitrc fogli del ms. di Hyderabad del 
Babamama, che racchiudono una descrizione ex professo dell'India, 
ben 13 fogli e una pagina sono dedieati alia flora e alia fauna dell’ 
India: mammiferi, uccelli, pesci, fiori, frutti vi sono descritti con 
amore e con cura, e cenni ad animali, piante, giardini si trovano 
anche frequentemente qua e la neUe memorie babariane. Nessun 
accenno vi e a leggende zoologiche cosi facilmente reperibili nelle 
relazione di viaggiatori musulmani e non musulmani,^ ma osserva- 
zioni morfologiche, talvolta molto belle nella loro semplicita: 

Babar 513; 2Syb. 

II fiore del j^dsun ha colore piu pieno di quello del melo- 
grano ed e circa grande come una rosa rossa; perb la rosa rossa, 
quando il bocciolo e cresciuto, s’apre semplicemente, mentre 
quando s’apre un bocciolo di gdsiin si vede uno stelo sul quale 
crescono altri petali, come un cuore. Sebbene ambedue siano 
parti di un sol fiore pure I’allungarsi e I’assottigliarsi promiiiente 
di quel cuore a forma di stelo formato dai petali aperti per 
primi lo fa apparire come due fiori. Non e cosa priva di stranezza 
{hdlT az gard'ib hnds), I fiori, di magnifico colore, hanno un 
bell’aspetto suU’albero, ma non durano a lungo; basta un sol 
giomo per farli appassire . . .’ 


^ Talvolta da intendere piii particolarmente come'canali d’ irrigaxiotie 
^ Si vedano per es. nelle \A(iaih al-hind le storie di scininiie che si accoppiano 
ad esseri umani ecc. {Livre des Mcrveilles de VJndc. Texte arabe . . . par P. A. 

DER lyiTH, Trad. Fran^. par L,. Marcel Devic. Leiden, Brill, 1883-86 passim). 
Hlnteressante tuttavia notare il tono 'scientifico’ e matter of fact di questi racconti 
leggendariislamici, che sarebbe interessante confrontare con il, direi, conscio leggen- 
darismo dei racconti mitici indiani. 
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Nulla di fantasioso e di complicate in questa che chiamerei 
commossa ammirazione di fronte aU’oggetto, cui nulla aggiunge o 
toglie I’animo semplice e sincero di chi, come Babar, sapeva scoppiare 
in lacrime spaccande un fragrante melone portatogli dalla sua terra 
natia (B. 645-6; 359). 

Biruni tratta di alcuni animali dell’India specialmente nel 
capit. XVIII: la sua curiosity, di scienziato teorico lo porta a dare 
il prime posto proprio a vtn animale mitico, lo larava [iarahha), 
che . . . 

Btfum I—203; 99. 

... ha quattro piedi, ma anche sulla schiena ha qualcosa 
come altre quattro zampe dirette all’insu. Ha una piccola 
proboscide e due grandi coma colle quah attacca I’elefante e 
lo spacca in due; ha la forma di un bufalo, ma e piu grande di 
un ganda (rinoceronte). Beggende affermano che esso talvolta 
colpisce con le sue coma qualche animale e se lo mette, tutto 
o in parte, sulla schiena cosicche esso si viene a trovare fra le 
sue quattro zampe superiori. lA imputridisce, e i vermi 
rodono il dorso dell’animale . . .’ 

Le stesse tendenze al leggendario si ritrovano nella descrizione 
dei ‘ gr aha’ dei fiumi dell’India meridionale. Tnteressante e il mode 
come Babar e Biruni parlano delle scimmie: 

Bimm I—209; 102. 

. . . Kihkind, che sono le montagne delle scimmie. Ogni 
giomo il loro re esce con la sue gente, ed hanno particolari 
luoghi da sedere a banchetto {magdlis) preparati per loro. La 
gente di quelle regioiii prepara loro riso cotto che portano su 
delle foghe. Dopo mangiato le scimmie tornano nella bos- 
caglia, ma se esse fossero trascurate, questo sarebbe la rovina 
del paese perche sono numerosissime ed anche selvagge e 
aggressive. Si crede che esse siano state una razza di uomini 
cambiati in scimmie per I’aiuto che diedero a Rama quando 
combatteva contro i demoni . . .’ 

Babar 492; 2766-277. 

Ci sono inoltre le scimmie {maymun). Gli Indiani le 
chiamano bandar. Anche di queste ce ne sono varie specie, 
una sola delle quali e quella che viene portata anche nei nostri 
paesi. I saltinbanchi {Ifdt) insegnano loro dei giochi {oyiin). 
Questa specie di scimmie si trova nei monti di Nur-dara, nelle 
colline del Safid Kuh presso Khayber e di qui in giu per tutto 
rindustan. Non se ne trovano piu in su. Hanno il pelo 
giaUo, il muso bianco e la coda non molto lunga. Un'altra 
specie, che non si trova a Bagaur, Savad e nei nostri paesi, i 
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molto piu grande di quelle che portano da noi: hanno la coda 
molto lunga, il pelo bianchiccio, il muso completamente nero. 
Si trovano sulle montagne e nelle giungle dell’Iiidostan. Se 
ne distingue anche un’altra specie, tutta nera, sia nel muso, 
che nel pelo e nelle membra. 

Se si leggono, oltre questi, altri brani sullo stes.so animale di 
Ibn Battuta e delle ‘A^d’ib al-Hind si notera che Biruui e, come tono, 
pid vicino forse ai due ultimi che a Babar, il quale, nel suo rispetto 
per la realta, riesce a superare la invincibile seiisazione di ‘ curiosita ’ 
di questo animale cosi simile all’iiomo, per dedicarsi invece a una 
coscienziosa seppur non perfetta distinzione fra le v’^aric sue specie. 
Ba sua descrizione e nettamente superiore, dal nostro punto di 
vista scientifico, a tutte le altre citate. 

Questo maggiore senso realistico della iiatura fisica nelle sue 
forme piu immediate, e sensibile anche in tanti piccoli episodi 
narrati nel Babaniama.^ Be osservazioni piuttosto pessimistiche 
suirindia che Babar fa verso la fine della sua descrizione del paese 
sono in fondo smentite da tanti fatti che ci dicono che Babar in 
India ci si trovava lienissimo, almeno per quanto riguarda la natura 
fisica. Si pensi ai posci volanti che vivacemente son colti dalla 
fotografica narrazione babariana mentre saltano nelle barche (663; 
367ft), alia giovanile gioia dell’attraversare a nuoto il Gauge (655 ; 
365ft), alia sua attenzione, mai sopita anche durante le lunghe spedi- 
zioni belliche, per i fiori, alia sua escursione verso Arrah al solo scopo 
'di visitare le piante di loto {nilufar-zdr)’ (666; 369ft), le masse 
d’alberi trasportate dal fiume Son (666), le immerose descrizioni di 
giardini (610, 680 . . .) di cascate (614) ecc. Questa natura indiana 
tuttavia, come e vista e descritta da Babar, non fa aifatto quell’- 
impressione di oscuro e di misterioso che altri viaggiatori come ad 
es. Ibn Battuta o anche esploratori occidentali particolarmente 
accentuano. Babar la descrive con lo stesso sguardo comprensivo 
e assimilatore col quale parallelamente, su un altro j^iano, Biruni 
sa guardare—notandone con cura le affinita—le Weltanschatmngen 
di una cultura diversa dalla sua. E’il potere di assimilazione, tipico 
dell’Islam, che si riflette in modi cosi diversi anche in questo campo. 

La cultura. 

Ba comprensione che Babar ha per la natura fisica indiana, 
non e invece accompagnata da una eguale comprensione per la natura 
^irituale; I’atteggiamento che ha Babar verso, i fiori, i meloni, 
gli uccelli dell’India, lo vediamo, mtdatis mutandis, in Biruni per la 
filosofia, I’astronomia, la rehgione indiana. 

^ Sarebbe molto interessante confrontare il senso della natura in vari scrittori 
musulmani. Il Babamama potrebbe fomire buon materiale per uno studio di tal 
genere: beUissima tiolla sua semplice fotograficit 4 la descrizione dello staguo di 
Abn istada presso Ghazna (Bab. 239-40; 153). 




62 


AI.-BIRUNI COMMKMORATION VOUTmE 


SuU’argomento cultura Babar—e questo e solo in parte giusti- 
ficabile colla considerazione die egli venne come guerriero e conquis- 
tatore e per di pin in un’epoca di maggiore islamizzazione dell’ 
ambiente—^ha solo qualche cenno. 

E’ interessante paragonare, per cominciare dal lato pin esteriore, 
qualche osservazione dei due scrittori su argomenti linguistici. 

Biruni ci comunica interessanti osservazioni sulla evoluzione 
linguistica: 

Blrunt I—299; 149. 

Tuttavia cio che e piu strano e che talvolta la stessa lingua 
cambia nella bocca della stessa gente che la parla, col che 
nascono straue forme di parole comprensibili solo a chi non 
tien conto delle regole grammaticali {al-Mdhdh) ... In tutto 
do gU indii sono spinti dal desiderio di avere quanti piu nomi 
{asmm) e possibile . . . ’ 

Altri concetti similmente alquanto esteriori si trovano all’ 
inizio dell’opera biruniana (Biruni era giustamente colpito—cfr. 
pag. I—18; 9-dalla enorme abbondanza del lessico sanscrito). 
Qua e la si trova qualche osservazione su fenomeni fonetid dei 
vernacoli indiani come la frequenza degli scambi fra kh, e 5 , 
sulla presenza di certi suoni ‘ impronunciabili ’ e indistinguibili per 
I’orecchio non indiauo (le cerebraU).^ 

Babar invece si limita appunto solo a citare qualche singola 
particolarita fonetica del vernacolo del suo tempo e dei luoghi da 
lui visitati (interessante I’osservazioiie che dimostra che gia alia 
sua epoca era diSusa la tendenza a pronunciare molto breve la 
seconda a di parole tipo hdbar pag. 380; 2236) e solo in tm prmto 
si lascia attrarre a teorizzare, d’altronde molto semplicemente, per 
fare una etimologia (491; 2766) e in termini molto prudent!: 

‘In industani lo® chiamano kalahara il che neU'origine 
puo esser stato {ikan-dur) kdld haran cioe daino nero {qara 
giyik), poi alleggerito [tahfif) in kalahara. ’ 

Una quaUta generica del mondo indiano che Babar nota piut- 
tosto nel campo pratico mentre Biruni la scorge spedalmente in 
quello dello spirito, ma die ha colpito ugualmente ambedue 
gli scrittori e Vasimmetria e il disordine dell’India. Vi accennano 
piu di una volta ambedue: poiche si tratta a mio parere di punti 
di grande interesse cito i singoli passi; 

1 Si veda su questo lo studio del Sachau: Indo-Arabische Studien zur Aus- 
sprache u. Geschichte des Indischen in der ersten Haelfte des XI. Jhr. Berlin, 1888. 
Si cf. per le teorie indiane sulla lingua, O. Strauss, AUindische Spektdationen iiber 
die Sprache u. ihre Probleme, in ZDMG, 1927, pag. 99. 

* h' ‘Antelope Cer\dcapra'. 
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. . . gli stessi indu non lo ^ poliscono {la yuha dh dhibii- 
nahu ... gli indu raramente presen^ano I’ordine e sou molto 
arbitrari nelle loro enumerazioni. 

id. 361; 182 tutto cio che e pri\o d’ordine {‘udini ul-mzdm) 
... 6 ripulsivo per la nostra natura e sgradevole al nostro 
orecchio. Ma cpiesta gente inenziona un enoruie nuraero di 
nomi . . . inventando colossal! numeri . . . 

id. 25; 12 Gli indii non hanno uomini di questo stampo 
(cioe ^me Socrate); . . . anche i teoremi scientific! degli indii 
sono in uno state di estrema confusioue {idfirdb) e in cattivo 
ordine (sau’ al-nizaw) e in fondo senipre mescolati con le fiabe 
del volgo, come enormi numeri, colossali spazi di tempo, ecc. 

Bahar 487; 274: Le citta e le region! dell’Indostan sono molto 
poco graziose {bt-Sfijd). 

id. 518; zqoh nel loro artigianato e nei loro lavori non e’e 
ne forma ne simmetria, ne metodo ne qualita {siydq, anddm, 
ecc. . . .). 

id. 532; 300 Cos! (dopo le mie costruzioni) in quest’India 
sporca e asimmetrica(&i-s«/« 6f-.s/;v«^)sividerogiardiniordinati 
e simmetrici, con gradevoli aiuole in ogni angolo e in ogni aiuola 
rose e uarcisi perfettamente ordinati {mukammal, murattab). 

id. 608; 3406 Essi (i palazzi del raga di Gwalior) sono 
magnifici edifici, ma tuttavia fatti di blocchi pesanti e asimme- 
trici {bi-siydq). 

id. 611; 341ft i)ortici che sono bassi {past) e inform! 
{bi-anddm) e, secondo I’uso indiano, di cattivo gusto {bi-maza)- 

Le testimonialize dei due scrittori su questo argomento si 
completano nel niodo piu perfetto: Biruni ha sentito ed esjjresso il 
suo disagio di fronte alia smisuratezza dell’India spirituale, Babar 
di fronte al disordine dell’Iiidia materiale. Ambedue, come vedremo 
e abbiamo in parte gia visto, salvano pero qualcosa dell’India, quel 
qualcosa che, e a loro parere commie sia a I’lndia che al loro raondo, 
e che per Babar sara la natura, per Biruni quella teologia naturale 
comune a tutte le civilta e che non e che la fitra islamica. 

Babar, oltre a far notare la dissimmetria, batte anche pifi 
di una volta sulla sporcizia (487: 274), nota il modo sporco di irri- 
gazione usato dagli indiani e accentua, ripetendolo due volte, la 
^rcizia del sistema di illuminazione notturno mediante quelli che 
egli chiama diwati, i dawddaw di Ibn Battuta.® Biruni chiama 

* L’argomento del capitolo cioe “Aortas al-Hala’iq wa asmauhum' Le varie 
classi degli esseri creati e il loro nome. 

® M 2 ik, op. dt., 226. Ibn Battuta accenna appena a questo strano costume, 
forse troppo poco ‘ cmioso' per lui, mentre Babar, sempre attento a dd che interessa 
la vita reale piu che la fantasia, ne fa una precisa e vkLva descrizione. 
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piuttosto strani che sporchi alcitni curiosi costumi indiani (I—179 
segg.; 88). 

Tali critiche a una essenziale ‘iiiformit^’ dell’India, che testi- 
moniano della ellenica mesotes penetrata nella cultura islamica, 
si ampliano anche alia contemplazione pin generica della radicale 
diversita generale fra mondo iiidiano e mondo islamico. 

Biruni afferma addirittura (I—179; 89). 

Si potrebbe quasi pensare che abbiano capovolto i nostri 
usi a bella posta, jjerche i nostri costumi non solo non 
somigliano ai loro ma sono esattamente I’opposto . . . 

Segue un elenco delle stranezze degli indiani per lo piu riguar- 
danti usi e costumi, norme reUgiose o civili. Ecco invece come Babar 
parla della diversita dell’India: 

Babar 484; 272. 

Paragonato ai nostri paesi e un mondo differente {uzkd 
‘dlami-dur)\ le sue montagne, fiumi, giungle e deserti, le sue 
citta, i suoi campi coltivati, gli animali e le piante, la gente e 
le loro lingue, le piogge e i venti, tutto e differente . . . Una 
volta passato il flume Sind ogni cosa e al modo indiano . . 

E Babar accenna ancora a questo in una quartina da lui im- 
provvisata.* 

E’ interessante notare come anche qui Babar in ambedue i luoghi 
pone I’accento non tanto sulle diversita culturali ma su quelle flsiche, 
e senza poi esagerar troppo la cosa, mentre quel tipico intellettuale 
che fu Biruni si dedica a fare un lungo ‘ elenco ’ di stranezze, traendone 
poi conseguenze teoriche piix o meno giuste come quella suUa innata 
perversita della natura indu {atntdlu dhalika U-md ft’l ‘azlza min 
in'ikds al-tabl'a). 

Per quanto riguarda la religione e i costumi, la cultura neUa 
sua accezione piu ampia, Babar se la sbriga, come accennammo, 
molto presto; tale aspetto dell ’India lo ha colpito soltanto per 
qualche estrinsecazione pratica, esteriore o curiosa. E’ solo da questo 
lato quindi che puo porsi una comparazione diretta con Biruni. 

Ua maggiore ampiezza e data, in questo campo, a quell’a^etto 
cosi pratico, esteriore e normativo della cultura che e il sistema 
di pesi e misure. Dato lo scopo di queste pagine, non e il luogo 
di fare xmo studio di metrologia comparata, bensi solo ci in- 
teresseremo del come i due autori presentano I’argomento. Sia 
Biruni (I —334 segg.; 169 segg; I—160 segg., 76; I—361; 182) che 
Babar (516; 289 segg.) dividono il nychtemeron di 24 ore in 60 
g/Kif* (scritto in in Babar). Ma mentre Biruni divide 


' Bab. 526; 296. 
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il ghaft in 60 ^alak {caiaka), Babar chiama lo stesso periodo di 
tempo pal, e aggiunge: ' Dicono che la lunghezza di mi pal e uguale 
al dhiudere e aprire le palpebre per sessanta volte, il che in un 
nychthemeron farebbe 2i6-o(K) batter d’occhi. L’esperimento 
{ta^ruba) mostra che un pal e eguale a otto ripetizioni di ‘ Qul huwa 
’Uahu almd’ e 'Bismillah’ il che fa 28-000 ripetizioni della detta 
formula in un nychtemeron.’ 

Birunl tuttavia nota: ‘Al-Fazari usa nel suo manuale astrono- 
mico (zfg) la parola pal per minuti del giorno [daqd’iq al-ayydm). 
Non ho trovato mai quest’uso della parola nella letteratura indu, 
ma essi la usano a indicare una correzione {ta‘dil)’.^ 

Dopo aver accennato alia divisione nycthemeton-ghan-pal, 
Babar nota la divisione della notte e del giorno ripettivamente in 
4 pahar corrispondente al persiano pas, e si dilunga in una precisa 
descrizione del servizio orario dei gharidli (quelli che suonano il 
gharidl o gong) con I’aiuto di clessidre, e delle disposizioni da lui 
date per perfezionare il sistema. 

Per Biruni: ‘ Gli indu hanno oggi anche una divisione popolare 
{qisma ‘dmmiyya) del nychthemeron in otto prahar o turni di 
guardia. In alcuni paesi hanno clessidre regolate secondo il ghan 
colle quali si determinano i temjii degli otto tunii di guardia. Quando 
un tumo, che dura sette ghan e mezzo, e passato, battono il tamburo 
o suonano una conca che chiamano Mnk (sankha) e in persiano 
saped-muhra. lo ho visto questo nella citta di Purshur (prob. 
Peshavar) Questa osservazione personale e annegata in una grande 
congerie di citazioni libresche molto svariate discusse con grande 
accuratezza. Babar accompagna le sue indicazioni con una am- 
mirativa osservazione ‘GU abitanti dell’India hanno anche ben 
ordinate misure {wazn)’. EgU e anche stato coljjito dall’ecceUente 
modo di contare ta'yin qilip . . .) i famosi‘enormi numeri’ 
dell'India, che hanno stupito orientali e occidentali® e aggiunge 
‘La fissazione di niuneri cosi alti e prova della grande quantita di 
ricchezza che c’e in Indostan’.® Interessante e vedere invece 
quale ragione da Biruni del fenomeno dei grandi numeri: 

'Quando essi arrivano a un capitolo come questo (suUe 
grandi misure di tempo) ripetono gli stessi nomi per molti 
esseri, misurano loro la vita e creano grandi numeri (tawwalu 'l- 
a 'dad). Questo e queUo cui mirano: nessuno gUe lo puo impedire 
e i muneri se ne stanno dove si mettono . . . ma devono nel 


^ Invece il tennine pcda per vighatika, do6 nel senso di Babar, 4 documentato 
in sanscrito v. Bdthlingk s.v. pala. Daqd’iq al-ayydm sono invece per Bir. i ghari. 

* Sui numeri enormi v. ZDMG 15, pag. 132 segg. 

s Del resto nel Mahdbhdrata, II 2143-44, Yudhishtira si serve appunto di tali 
enormi ordini di numeri per contar le sue ricchezze, il che sembra confermare indi- 
rettamente la ragione portata da B&bar. 

5 
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complesso esser considerati come im mezzo filosofico di intro- 
dune un valore astratto di tempo, piuttosto che come veri e 
propri valori matematici . . . 

La spiegazione e molto acuta e sostanzialmente giusta: qui 
anzi Biruni dimostra di aver capito quel simbolismo di certe mani- 
festazioni del pensiero panteistico indiano che egli altrove da buon 
teista mostra di non comijrendere afiatto (si veda proprio a questo 
stesso proposito cio che dice alia fine del cap. XXXIX). 

E’ inutile dire che sia gli ordini di numeri che le misure di capa- 
cita e di peso conispondono solo parzialmente in Biruni e Babar.^ 
Cio che pin interessante si pud ricavare da questo capitolo e 
I’accuratezza e I’interesse die ambedue gU autori mostrano per queste 
questioni metrologiche, che a noi possono sembrare quasi inutili. 
E' tm concreto particolare di quell’interesse per le questioni norma¬ 
tive, per le division! e suddivisioni esteriori, cosi frequente nella 
cultura islamica, da questo lato piu ordinata si, e meno farraginosa 
della indu, ma forse meno ‘profonda’. 

Religione c Filosofia sono la base e il centro dell’opera sull’India 
di al-Biruni, mentre non se ne hanno che scarsissimi cenni in Babar. 
Essi si possono ridurre ai seguenti: 

Babar 518; 290-290&. 

La maggior parte degh abitanti dell’Industan sono pagani: 
un pagano (kafir) lo chiamano Hindu. La maggior parte degli 
indu credono alia trasmigrazione delle anime. Tutti gli arti- 
giani, i salariati e i funzionari sono indu. Nei nostri paesi gli 
abitanti noraadi hanno dei nomi tribal! {qabUa dildri); qui 
invece sono i sedentari che abitano cainjii e villaggi che hanno 
nomi tribal! (nomi di casta). Inoltre ogni artigiano segue la 
professione che gli e stata tramandata dai suoi antenati di 
generazione in generazione. 

id. 520; 2916. 

Un’altra buona cosa dell’India e che d sono innumerevoli 
artigiani di ogni sjiecie. C’e una casta fissa [gam't) per ogni 
specie di lavoro e per ogni cosa .... casta che ha fatto quel 
lavoro o quella cosa di padre in figUo fino ad oggi.’ 

Metempsicosi e caste: ecco i due punti della religione Indiana 
che hanno principalmente colpito Babar. Appare tuttavia chiaro 
che egU e ben lungi dal riconoscere il carattere religiose delle caste. 
Molto piu empiricamente (e, chissa, anche piu correttamente ?) le 
basa unicamente su rapporti di lavoro. 

1 Del resto tali misure sone variabili anche nei testi indiani stessi. Per quanto 
ignarda gli ordini di numeri Varb di Babar corrisponde al padma di Biruni., 
il nil al iankxi biruiiiano, il padam invece al niadhya ecc. 
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E' tutta I’opera di al-Biruni che pud fare da pendant a questi 
pochi oenni di Babar sulla religione indu; pressoche inutile e quindi 
trascegliere dtazioni. Tuttavia e interessante notare die anche 
Biruni scrive: 

Biruni I—50; 24. 

Cosi come la professione di fede nell’unita di Dio e il segno 
distintivo della fede dei musulmani e la trinitd quello dei 
cristiani e il sabato quello degli ebrei, cosi la trasmigrazione 
{tandsu^) e la bandiera della reUgione indd.^ 

La metempsicosi, che e come dire il panteismo in forma pal- 
pabile, e per queste due personalita musulmane dunque I’essenza 
della religione indiana; anche il superficiale Babar ha saputo superare 
la elementare considerazione degli indiani come seraplici politeisti 
e vedere anche lo strato piu vivo (la metempsicosi panteistica) che 
e alia base di questo politeismo. 

Biruni approfondisce molto di piu la questione e vede al disotto 
del concetto pagano del politeismo indu la credenza in un solo Dio. 
Questa sensazione di un contattc fra le due religioni e stata prpvata 
piu di una volta nel mondo islamico; si pensi ad Akbar, a Dara Sikuh, 
I’autore deUa 'Confluenza dei due mari’ {Ma^nia' al-Bahrayn’). 
Comune a tutti questi tentativi di awicinamento e a mio parere 
una interessante incomprensione da parte musulmana del punto 
di distinzione: cioe che il Dio unico indu, apiiarentemente munito 
di molti degli attributi del Dio islamico (v. Bir I—27 segg. 13 segg.) 
e in fondo un dio impersonale, di fronte al Dio islamico che d lo 
stesso Dio semitico di Abramo, di Isacco e di Giacobbe e che e 
soprattutto personale.* 

A questa possibility di awicinamento delle due concezioni, 
cui mai certamente sarebbe giunto Maometto o un antico israelita, 
possono—seppur parzialmente—giungere al-Biruni e i suoi successor! 

1 Malgrado I’apparente eterogeneita di questi shibboleth delle varie religioni 
non si pud non amniirare I’acutezza di al-Biruni. Tradotte in termini moderni 
queste sue ‘essenze’ delle grand! religioni si chiamerebbero; concetto di Dio vivo 
e incarnabile nel Cristianesimo, ‘legalismo’ giudaico, panteismo iridd. 

* Anche ad es. Dara Sikuh (m. 1659) lo sfortunato principe che tentd di con- 
ciliare islam e induismo, aveva, sembra, poco compreso le differenze esseuziali che 
sussistono fra le due posizioni religiose. Particolarniente interessante ad es. la 
questione XI degli ‘ Entretiens de Dahore ’ (v. Les entreliens de Lahore entre le prince 
imperial D&rd Shikuh et I’ascile hindou Bdbd La’l Dds par Cl. Huari et L. Massignon 
in Joum. Asiat. 1926 (209) pag. 317) sulle differenze fra creatore e creatura. Giusta- 
mente il Massignon afferma a proposito dell’altra opera di Dara Sikuh,‘Mogwa* 
al-Bahrayn (v. Massignon-Kassim: Un essai de bloc islam-hindou au XVlIsiicle 
RMM 1926, pag. 7) 'si la pensee initiale est originale la realisation manque de 

fermete et de methode’ e, aggiungo, di vera comprensione di cid che egli alia fine 
della sua prefazione al Ma^ma' chiama monoteismo indu (v. Ma^ma' al-Bahrayn 
ed. e trad. Mahf&z al-Haqq, Calcutta, 1929). 
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specialmente e essenzialmente perche Toriginaxio concetto semitico 
puramente extra-filosofico del Dio personale e volitivo si 6 man 
mano contaminate (come in tutte le grandi religioni monoteistiche 
rivelate: si pensi all’aristotelismo cristiano) con i concetti del Dio 
unico impersonale e filosofico della speculazione greca, pin simile in 
fondo a quella indiana.^ 

Non e pertanto un paradosso se diciamo che molto pin sanamente 
e protendamente islamica (cioe semiticamente anti-panteistica) ci 
sembra la posizione di Babar, certo non troppo nutrito delle specu- 
lazioni dei faldsifa, verso I’induismo, il quale su questa base e in 
questo senso e completamente inconciliabile con I’islam e cbe percio 
egli, uomo del suo tempo, trascura o anche tratta con disprezzo. 
Con quella sempUcita islamica che e qualcosa di piu e di meno dell’ 
‘intolleranza’* Babar dice ad es. a proposito del raga di Gwalior: 
‘NeUa sconfitta di vSultan Ibrahim U raga di Gwalior Bikramagit 
I'indu se nt aiido all’hiferno’ (477: 268, 268b). 

Con questo non si vuol certo dire che Biruni sia state un simpa- 
tizzante indu : tutt’altro. Anzi egli mostra piu di una volta la sua 
irritazione di dotto per le ‘favole popolari’, le hurdfdt degli indu 
‘ quando essi abbandonano il sentiero della speculazione filosofica 
e si volgono a favole tradizionali’. Con analisi spesso acuta, mostra 
(I—32, 15) I’origine psicologica di tali Jiurdfdt come ad es. quella 
che Dio e lungo 12 dita e largo 10, ma mostra altrove una incom- 
prensione che non so megho se chiamare semitica o razionahstica- 
mente greca per quel realistico e pesante simbolismo, anche per noi 
indubbiamente cosi farraginoso, deU’induismo. vSi veda per esenipio 
il capitolo suUe istituzioni, dove considera i Rsi come ‘jjrofeti’, 
e alia fine del quale inorridisce per la malvagita [qabdhM) delle 
usanze indiane di froute aUa bellezza della verity {husn al-haqq) dell’ 
Islam. (I no; 53). 

Sulle origini dell’idolatria B. ha, come molti autori musulmani, 
dei concetti semplicisticamente evemeiistici (I—in, 53-4); anche 
qui gli riesce difficile comprendere il valore che non solo il popolino, 
come egli sostiene (I—112 segg.) ma anche in fondo, seppur un po’ 
diversamente, i dotti indu danno al simbolismo idolatrico.® 
Altro esempio di intellettualismo, che crede di aver facilmente 
trionfato suU’avversario, il lettore lo puo trovare a pag. I—117, 56 

1 Per far comprendere meglio ai suoi lettori i concetti indiani Biruni ricorre 
spesso come 4 noto a paragoni col sufismo. Quanto per6 le concezioni del misticimo 
musulmano siano sostanzialmente dissimili, malgrado certe apparenze, dalla 
speculazione indiana, 4 stato brillantemente dimostrato dal Moreno nel suo recente 
studio musulmana e mistica indiana.’ Annali Eateranensi X, 1946. 

* Ea nota della Beveridge a questo passo mi sembra completamente inutile. 
E’intolleranza 4 sempre in certo inodo frutto di convinzione.. . .1 

* Ai nostri tempi perfino il Mabatma Gandhi, nel suo credo pubblico del 6 
ottobre del 1921 accettava deU’induismo anche il culto degli idoli. Cfr. R. Rowland. 
Mahatma Gandhi, Paris, 1924 pag.35. 
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ad es. (a proposito della possibile durata del legno). Talvolta 
Blruni sa essere anche garbatamente ironico verso la mentalitJl 
indu! (r—291; 145), 

Gli indu non possono mai parlare di nessuna cosa intelli- 
gibile o immaginaria senza dark un corpo sensibile. Poi si 
affrettano a farla sposare, a portare la sposa dallo sposo, a far 
che la sposa poi concepisca e partorisca! 

Con questo iiiterrompo le citazioni su questo argomento; un 
attento lettore pub trovare facilmcnte nell’opera biruniana da una 
parte tracce di intellettualismo razionalista greco, dall’altra tradi- 
zionalistico anti-panteismo semitico: due posizioni mentaU che, 
fuse piu o nieno bene insieme, velano talvolta la sua mente in 
diversi modi e per diverse vie, alia comprensione totale del vivace 
e policromo e turoinoso politeismo panteista indu. 

Sulk caste, per passare al secondo argomento di cui tratta anche 
Babar, Blruni e, in fondo, d’accordo con Babar nel riportarne I’ori- 
gine, diversamente da quanto farebbe un ortodosso indu, a cause 
sociali ed economiche. 

L’inizio del cap. IX di Biruni, cui il Sachau ha voluto dare 
I’anacronistico ed equivoco sottotitolo di ‘Throne and altar’, e una 
dimostrazione degna di im Machiavelli deha ^ande utility pratica 
per i sovrani dello sfruttamento della religione a scopi politic!. 
E’ interessante che Biruni da prima sembra quasi ammirato di 
f route a quest’opera di . . . ‘classificazione’ religioso-politica degli 
antichi re che ‘preoccupati dei doveri del loro ufficio {ma 'niyyun 
bi-sina‘atihim) si davano la massima cura per dividere i loro sudditi 
in diEFerenti class! (tabaqat) e ordini che preservavano da miscele e 
disordine . . . mentre poco sotto dedica una riga o due a dire che 
'perb per I’lslam tutti gh uomini sono uguali, anzi che questa con- 
cezione ^ il piu grande ostacolo a una comprensione fra indu e musul- 
mani.' 

NaJ complesso la lunga introduzione al capitolo suUe caste non 
pub non lasciare I’impressione di una certa nostalgia dell’iranico 
al-Biruni per gli anticW sovrani ‘classificatori’. 

Parallela a questa, ma su un altro piano, 6 I’ammirazione di 
Babar per le caste artigiane: la presenza di innumervoli artigiani 
divisi in ordinate tabaqat e per lui uno dei‘vantaggi dell’India’.^ 

Un meno importante aspetto della vita etnico-culturale indiana 
di cui si trova cenno in ambedue gli autori b quello dei giocolieri, 
incantatori ecc. Babar, come e stio solito, narra sue esperienze per¬ 
sonal! con i luM, elencandone le prodezze, di alcune delle quali sono 


1 In questa divisione dei difetti da un lato e dei pregi da un altro 6 da notare che 
Babar nella sezione destinata ai difetti parla piuttosto di caratteristiche deg^li abitanti 
e dei costumi, mentre la parte dei pregi 4 in buona parte occupata da pregi ‘ naturali 
clima ecc. dell’lndia. 




70 AL-BIRUNI COMMEMORATION VOEUME 

incapaci quelli del suo paese, prodezze spedalmente di tipo acro- 
batico (633; 353, 353b). Biruni e invece piuttosto colpito (I—194-5; 
95-96) da incanti e talismani contro il veleno dei seipenti, da feno- 
meni di ipnotismo su uomini e su animali, cercando di dame akneno 
in parte spiegazione. Concludendo afferma sensatamente: 

Btruni I—193; 95. 

Per quanto riguarda scongiuri e stregonerie {al- ‘azd’im wa 
’l-ruqd) gli Indu ci credono sinceramente e la massa e molto 
incline a queste cose . . . Talvolta gli indu sono considerati 
dei maghi perche giocano con paUe su dei legni piantati in terra 
o su corde, ma in queste cose tutte le nazioni sono uguali. 

Questo prova ancora una volta I’interesse precipuo per la teoria 
in Biruni, per i fatti in Babar.’ 

Per quanto riguarda I’arte indu essa e sia agli occhi di Babar 
che di Biriini inficiata da quella ‘asimmetria’ che gi 4 vedemmo. 
Ma ambedue, con gran senso di praticita, lodano le realizzazioni 
concrete dell’artigianato indu. Ba costruzione di speciali pozzi 
{wd’in) e laghi artificiali sacri pare abbia colpito ambedue (Bir. II. 
144, 224; Babar 532-33; 300, 301) ed anche Ibn Battuta.® Ba 
descrizione di Babar e forse piu esatta di quella di al-Biruni, il quale 
scivola imniediatamente a parlare delle locality sacre varie in cui i 
laghi artificiali piu noti si trovano. 

Quanto ai palazzi, ai templi e alle statue, Biriini si occupa della 
descrizione di alcmii idoli nel cap. XI per passare subito alle leggende 
che li riguardano. Molto interessante la spregiudicata praticita di 
Biruni a proposita degh idoli: 

Blnmil —116; 56. 

Quando Muhammad b al-Q^im b al-Munabbih conquisto 
Multan . . . penso meglio lasciare I’idolo dove stava, ma gli 

appese per sfregio un pezzo di came di vacca al collo. 

il tutto perche portava molto denaro in citt§i I’afflusso dei 
pellegrini indu 

I Carmati invece, deplora al Biruni, ‘ fecero a pezzi I’idolo e ne 
uccisero i sacerdoti’. E' evidente la sua preferenza per il prime 
modo di trattar I’idolo, preferenza che spicca ancor meglio in un 
altro passo (I—124; 60) dello stesso capitolo dove Biruni porta, a 
conferma della sua ipotesi che gU idoli non siano che monumenti 
eretti a tadhkir e tasliya (ricordo e consolazione) dei morti, il contegno 
di Mu'awiya che vendeva gli ‘idoli’ (probabilmente immagini sacre) 

1 Curioso che per Biruni gli yogi sono dei lilosofi, par Ibn Battuta dei maghi 
(M£ik, 268 segg.), per Babar probabilmente non sono che dei lali, dei prestidigitatori. 

® Ibn Battuta descrive accuratamente un ba'in (M 2 ik 255-57) 1 *®** 

conosceva per esservisi rifugiato in un moniento di grave pericolo. 
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presi come bottino nella conquista della Sicilia, ai principi pagani 
del Sind senza scrupolo alcuno, perche, afFerma approvando Biruni, 
considerava la cosa dal punto di vista politico, non religioso {fi 
hukm al-ayala Id al-diydna)\ 

Si confronti quanto, invece, Babar, anch’egli pratico, ma da un 
altro punto di vista, dice degli idoli di Urwah: ‘Urwah non € un 
brutto posto . . . ma ha il difetto che vi sono gli idoli. lo da parte 
mia ordinai di distruggerli ’ ^612; 3426) Cio tuttavia non gli impedisce 
di descrivere edifici profani come i palazzi del raga di Gwalior 
(608, 3406 segg.) templi indu (613, 343) e di ailermare dei primi che 
sono‘magnifici edifici’ {garlh ‘imdratlar). 

Senso pratico dunque da ambe le parti, ma nel primo caso 
(Biruni) giustificato da ragionamenti c appoggiato da fatti non 
personahnente vissuti ma rivissuti semmai internamente, nel second© 
appoggiato i^er cosi dire all'oggetto. Per parlare in termini di 
psicologia junghiana ci sarcbbero, credo, sufiicienti elementi per 
ailermare essere Biruni un tipo introvertito, Babar un estrovertito. 

Riassumendo credo si possa e si debba rispondere a queste 
domande che possono interessare la storia della cultura: Hanno 
colto Biruni e Babar qualcosa come essenziale nerfenomeno India’ ? 
Hanno queste due personalita musulmane compreso esattamente la 
differenza fra i due mondi? K’ servita I’esperienza India ad arric- 
cliire la loro personaUta culturale e per mezzo loro la cultura islamica ? 
Hanno Biruni e Babar detto qualcosa all’Iudia, hanno significato 
qualcosa per I’India ? 

Alla prima domanda rispondiamo nettaniente di si. Sia 
Biruni che Babar hanno, mi sembra, sentito come essenziale neU' 
India una indilferenziata e disarmonica unitarietS., vi hanno sentito, 
mi si perdoni la strana esfiressione, il senso del farraginoso. Ne 
abbiamo portato varie ])rove nelle pagine che precedono e il loro 
numero potrebbe forse aumentarsi. Chiunque, come i musuhnani, 
sia imbevuto di una cultura rehgiosa profondamente teistica, una 
cultura che concepisce Iddio come persona onnipotente nettamente 
distinta dal mondo della natura che e sua schiava e creata da lui 
che su di essa opera per hbero e arbitrario atto della sua volonta, 
per chi e nato in questa atmosfera cultirrale il fenomeno India non 
puo non fare a prima vista una impressione sia pur vaga di confusione. 
Particolarmente interessanti sono a questo proposito le considera- 
zioni di Biruni su tutto quanto e per lui il lato ‘popolare’, ‘dmmi, 
della cultura indu, che egli molto diligentementc contrappone a quello 
dei veri dotti, piu vicino second© lui al suo. Ora, come gia som- 
mariamente accennammo, questa netta distinzione che attraversa 
tutta la sua opera suU'India e basata su una incomprensione per il 
simbohsmo quale puo essere concepito consciamente o inconscia- 
mente da dei panteisti. Se si pensa che certe, per Biruni,' supersti- 
zioni popolari’ come I’estrema venerazione per la vacca ad es., furono 
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nei nostri giomi apertamente professate da indiani di altissima 
cultura e d’animo nobilissimo quali il Mahatma Gandhi^ si compren- 
der^i che la distinzione biruniana fra fede popolare e teoria dotta in 
India e, almeno in parte, non esatta e troppo semplicistica e deriva, 
oltre che da quanto abbiamo gi^i detto, da una pin o meno confessata 
tendenza a 'conciliate’ siil piano pin elevato le teorie dei dotti indu 
col modo di vedere della filosofia biruniana. 

In Babar la stessa ‘confusione’ e sentita, come e da aspettarsi 
da tin estrovertito, sotto I’aspetto piu esteriore di dissimmetria e 
sporcizia. Anche di questo abbiamo portato sopra una sufficiente 
documeiitazione. Qui aggiungiamo che Babar, proprio perche 
riflette meno teoreticamente e si lascia andare di pin alle sue sensa- 
zioni di amante della natura, riesce forse a sentire la natura esteriore 
deirindia per lo meno tanto intensamente quanto BirunI quella 
spirituale, se non di pm. Gli yogi non sono qui che semplici lull 
ma Babar con pivi fanciullesca semplicita e involontaria cordialita si 
diverte a vederne le bravure. I/’India e una ‘paese di poco fascino’ 
. . . ma come e bello, ci dice imiilicitamente® tutto il Babar- 
nama, attraversare a nuoto il Gange, correre attraverso le fitte 
foreste, visitare spumeggianti cascate, laghi, giardini! 

Un’altro aspetto di questo effetto fondamentale che I’lndia fa 
sulle nostre due personalita musulmane e quello ditWillogicUd dell’ 
India. Abbiamo giji citato il passo in cui BirunI sembra attribuire a 
una innata ‘iDcrversita’ (nel senso etimologico della parola) della 
mente Indiana, certe strane usanze. ‘ Gli indii, afferma altrove BirunI 
(I=89, 43) sono gente che raramente mantengono lo stesso ordine 
nelle cose e nelle loro enumerazioni c’e molto di arbitrario’ e 
(1=263; 132) esalta la chiarezza e la logica semplicita del Corano a 
proposito deUa forma del cielo e della terra, di fronte alle fantasie 
indiane (monte Mem ecc.). 

Pin che di logicita si tratta piuttosto, nel pensatore musulmano, 
di un sano empirismo. Ba spiegazione che egli d^ della miscela 
fra la dottrina dei dotti e le credenze superstiziose del volgo ^1=265, 
132) e un tipico esempio di tale Hneare buon senso empirico che non 
sempre d’altronde coglie nel segno. Nella fattispecie si tratterebbe 
di una forma di do ut des: il popolo ha grande venerazione per i 
dotti astronomi e dichiara che tutti andranno in paradise e nessuno 
all’inferno; in cambio di questa per loro molto utile venerazione i 
dotti non solo sopportano ma accettano anche nei loro libri le favole 
popolari, per non compromettersi. Questa spiegazione, che forse 

1 Si vedano le sue entusiastiche e, per degli ocddentali, quasi iucomprensibili 
affermazioni sulla importanza del culto per la vacca in Young India articoli del 16 
marzo, 8 giugno, 4 agosto 1920, 6 ottobre 1921. 

s II senso pratico di Babar € esplicitamente visibile ad es. nei suoi consig^ ad 
Huniayuu nella lettera scrittagU il RabV I 935 (Nov. 1528), come quello di scrivere 
senza elaborazione {bi-takaUuf) e con grande semplicit&. 
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pud an^e a prima vista colpire per la sua acutezza, e in realta 
semplicistica e Muministica, e di uno che non ha compreso a fondo 
il valore positive delle ‘favole popolari'. Molti altri esempi si 
potrebbero portare di questa tipica logicit^ di tipo ‘scolastico’, 
di cui Biruni come ogni musuhnano colto dell’epoca d imbevuto ^; 
essa e un tratto che lo unisce in fondo a Babar, il cui profondo 
buon sense empirico traspare da tutta la sua opera. Ba dliferenza 
e evidentemente solo nel campo sul quale tale logica che mi piace 
chiamare esteriore, ed e in fondo la logica aristotehca semiticizzata, 
si esercita. 

Alla seconda domanda risponderei un si con riserva. E’ chiaro 
che le differenze fra mondo indiano e mondo islamico sono state 
sentite fortemente da ambedue gli autori, ma non a mio parere nel 
punto essenziale. Ba differenza essenziale tra mondo spirituale 
islamico e mondo spirituale indiano sta, piu ancora che nella abusata 
e troppo ripetuta distinzione fra immanenza della divinita in India® 
e sua trascendenza nell’Islam, nella concezione, ripetiamolo, di 
un Dio personale nel mondo islamico e di un Dio impersonale in quello 
indu. Parallelamente si pud aggiungere che la religiosita Indiana 
e religione di conoscenza, gnosi, jndna, la islamica d’azione, pratica.® 
B’induismo purificato da ogni scoria di superstizioni, porta, in fondo, 
a una filosofia, mentre neU’islamismo anche purgato di ogni sovra- 
struttura, resta sempre un residue profondamente rehgioso-emozio- 
nale: il rapporto dinamico fra uomo e Allah da persona a persona. 
Ora Biruni, sfruttando quella concezione filosofica del divine che 
I’influsso del pensiero ellenico ha fatto penetrare anche nell’islamismo 
(come del resto nel cristianesimo) cerca talvolta come ho detto di 
avvicinare i due concetti di divinitd., musulmana e indu ‘dotta*. 
E’ anzi interessante, e ben noto, che egU, quando vuol fare tali 
paragoni e impostare tali somiglianze, usa specialmente detti e 
concezioni dei sufi cioe di quella variqpinta corrente di pensiero 
islamico che pud essere stata influenzata da molte fonti ma come 
p£ue piu probabile specialmente dal neoplatonismo, origmario o 
cristianizzato, oppure vi paragona concezioni greche addirittura 


1 Tutto il modernismo musulmano € imbevuto in fondo di tendenze raziona- 
liste, mentre ad es. std proptio neH'irrazionalismo (fideismo ecc.) una delle tentazioni 
pid vive del modernismo cristiano. Anche il Sa3Tad Hasan BarnI nel suo studio 
su al-Biruni, gia citato, mette in evidenza a pag. 222 che madhah-i ilahi ‘aql-kd 
muhalif nahin ho-sakta (la religione divina non pud esser contraria alia ragione). 

* Uno studio accurato delle varie correnti del pensiero indiano mostra come 
panteismo e immanenza, talvolta troppo geneiicamente presi come shibboleth della 
mentality indd sono da intendersi molto cum grano salts, V. anche Lacombr: 
L’ absolu selon le Vedanta, Paris, 1932, pag. 66 e passim. 

3 Ue acute 'Six Lectures on the Reconstruction of Religious Thought in Islam’ di 
Sir Muhammad Iqbad (I/ahore, 1930) cominciano proprio con la giusta osser\mzione: 
‘The Quran is a book which emphasizes "deed” rather than idea’ (pag. I). 
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To theion dei filosofi ^eci e il Dio della gnosi {ma'rifa) sufica^ 
sono indubbiamente piu vicini al Dio indd di quanto non lo sia il 
Dio del Corano, onnipotente e misericordioso prima che infinite 
o sostanza assoluta. 

In Babar naturalmente non v’e sentore di tutto questo ma 
proprio perche piu alieno da sottigliezze metafisiche egli capisce 
forse meglio la differenza fra i due mondi. D’elenco dei suoi difetti 
deirindia comincia con la interessante affermazione: I’lndia e 
kam-laidfat yer luogo poco grazioso e eli-dd husn yoq nei suoi abitanti 
non v’e bellezza. Da mancanza di husn e latafat e il centre di tutta 
la sua critica all’India. Il che implica per lui anche mancanza di 
gentilezza e buona educazione {muruwwat, adab) e anche di perspi- 
cacia (idrdk). Si pensi alia architettura islaraica che e ordine e 
armonia di fronte a quella indu che pur nella grandiosita multi¬ 
forme dei suoi templi evoca in noi quasi un sense di angoscia e direi 
di ‘contorto’; e si comprendera come tale atteggiamento di Babar 
derivi anch’esso da una posizione di partenza che ha alle sue 
radici un tipo di mentalita religiosa non dissimile dalla nostra 
(Dio personale e distinto dal cosmo) piuttosto che da considerazioni 
puramente empiriche. 

Rispondiamo ora alia terza domanda: e servita I’esperienza 
India alle due personality musulmane? Che cosa 1’India ha date 
di comune ai due e che ne ha ricevuto? E’ diflicile qui dare una 
risposta decisa. E’ mia opinione tuttavia che I’esperienza India 
non molto abbia date di sostanzialmente nuovo e vitale ne a Biruni 
ne a Babar. Forse I’esperienza di Weltanschauungen cosi diverse da 
quella islamica puo avere nel prime aumentato e approfondito 
il sense di tolleraiiza cosi singolare in lui, ma tolleranza non 
sempre significa comprensione. E, come vedemmo, la tolleranza 
biruniana e spesso basata su un non troppo comprensivo ‘buon 
sense’ semplicistico.® Forse I’esperienza della immensita e della 
grandiosita della natura deU’India potra avere arricchito il gia robusto 
sense della natura di Babar. In complesso, I’esperienza India 
puo aver date un certo stunolo aH’ampUamento degli orizzonti 
mentali e materiali delle due personahta musulmane cosi come i 
viaggi dei coraggiosi navigated musulmani nei mari dell ’India 
hanno date I’abbrivo a tutte quelle ‘curiosita’ ‘a^d’ib, all’esotismo 
ecc. ma non si puo, credo, affermare, che I’esperienza India rappre- 
senti qualcosa di veramente vitale non solo nella personahta di 
Biruni e di Babar ma anche piu in generate in tutta la civilty 

1 Tuttavia, e nell’aver dimostrato questo sta il merito principale dello studio 
sopra citato del Moreno, anche i passi pid apparentemente ‘indii’ dei testi sufici 
rivelano a una meditazione accurata radical! diiierenze. 

2 Ad es. quando paragoua gli idoli dell’Arabia preislamica a quelli indiani 
(Bir. I—123; 59) I/idolatria indu e I'idolatria semitica hanno a mio parcre radici 
diverse. 
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musulmana ^: in nessun modo I’ipotetico influsso indiano puo 
esser paragonato a quello greco che, lungi dal limitarsi a penetrare 
nell’esperienza di studio di pochi ‘curiosi’, ha aflfondato le sue 
radici nel piu profondo della mentalita islamica. 

Piu forte mi sembra semmail’ indiretto influsso di Babar e Biruni 
suUa cultura e suUa storia indu: figlio di Babar e I’impero Mogol 
con tutto il bene e il male che ha portato all’India, figli di Biruni, 
in senso lato, possono ben dirsi i numerosi tentativi sincretistici 
indu-musulmani cui abbiamo accennato, e, aucor piu alia lontaiia, 
il sikhismo, e il teismo indii (bhakti vishnuita ecc.) su tutti i quali 
gia furono studiati influssi islamici. 

Due ^ piu complesso di uno; e I’opera del teismo dinamico is- 
lamico suU’elastico e notevolmente assiinilatore monismo indu e 
stata piu facile dell’inversa. Ma la dolorosa scissione attuale dell’ 
India e il sangue che disgraziatamente ne e scorso ci comdncono 
che I’islam non e riuscito a create, malgrado quasi dieci secoli 
di permanenza, una unita viva nell’India. Ed e anche questo che, 
a distanza di secoli, ci conferma nell’opinione che davanti agli occhi 
di Biruni e di Babar I’lndia sia passata come un fantastico sogno, 
senza riuscire a conquistare e influenzare la zona piu segreta delle 
loro anime; cosi come Biruni e passato avanti agli occhi dell’Indiani 
come un curioso dotto mleccha * che stupiva per la sua cultura 
(v. Bir. I—23, 12) ma respingeva, forse per la sua sicurezza di se 
i ‘superbi’ indiani, e Babar e certo stato odiato da molti indu come 
un conquistatore e un asservitore. 

Non si puo negate che se questa scambievole incomprensione 
dipende anche dal comprensivo esclusivismo indu (mi si perdoni il 
paradosso) si deve anche attribuirla a certe debolezze della cultura 
islamica stessa. Il Sarkar^ non ha fosse tutti i torti quando nel 
suo studio su Awrangzeb afferma che ‘ the Mughal Empire did much 
for India in many ways, but it failed to weld the people into a na¬ 
tion’ ed aggiunge, a projiosito delle dilferenze fra indu e musulmani 
‘the Hindu is solitary, passive, otherworldly: his highest aim is 
self-realization, the attainment of personal salvation by individual 
effort, private devotions and lonely austerities . . . the MusUm on 
the other hand is taught to feel that he is nothing if not a soldier of 
the militant faith of Islam ... he must pray in congregation . . . 
Islam boldly avows that it is good for us to be here, that God has 
given the world to the faithful as an inheritance for their enjoyment ’. 

1 Anche Sa3ryid 5asan Barn! nel suo citato studio, mentre loda la ampiezza 
di vedute e tolleranza di Biruni. riconosce (pag. 218) die Biruni fu relativamente 
meno famoso nel mondo islaiuico di altre personalitii musulmane, attribuendo 
questo, a mio parere a torto, a cause unicamente pratiche. 

* V. Bir. I—22 segg.; 11-12. 

s Iadunath Sarkar. History of Aurangzib. Calcutta, 1924. Vol. V, pag. 479 

segg. 
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Sia Babar che Biruni appartengono in pieno a questo islam; 
si, anche Biruni, cosi comprensivo e tollerante. Egli scrive (Bir. 
II; 161-280). 

II loro stato e simile a quello dei cristiani: tutto e basato sul 
principio di far del bene e astenersi dal male, come I'astenersi 
assolutamente dall’uccidere, sul principio di dare anche la camicia 
a chi vi ha strappato il vestito, di porgere I’altra guancia a chi 
vi ha schiaffeggiato su una, di augurare del bene al nemico, e di 
pregare per lui. Questa, in fede mia, e una nobile condotta di 
vita, ma gli abitanti del mondo non sono tutti filosofi, anzi la 
maggior parte sono ignoranti e perduti nell’errore, e non si 
possono tenere suUa retta via altro che con la spada o la 
frusta.* 

Tale brano e un riassunto di tutta la mentalita biruniana: neUa 
sua prima parte ce ne mostra la elevatezza e la comprensivita, nella 
seconda quella praticita semphcistica che ne e il difetto. 

Mi piace tuttavia terminare questo piccolo omaggio alia grande 
personaUta del filosofo musulmano con una considerazione piu 
ottimistica, Taugurio cioe che Islamismo e India, teismo e panteismo, 
il Dio in noi indd e il Dio al di sopra di noi musulmano, che gi^ piu 
d’una volta in passato tentarono vanamente di accostarsi, possano 
in futuro trovare non una statica fusione ma una dinamica unith, 
dopo tanto sangue e tante lotte, in una concezione che senza alcun 
senso confessionale potrebbe dirsi cristiana, che ha avuto nobilissimi 
rappresentanti nel sufismo e nella bhakti e recentemente un grande 
precursore nella venerabile figura della'Grande Anima', M. K, 
Gandhi. 


1 Anche altrove Biruni rawicina Cristianesimo e Induismo, v. ad es. pag. II— 

151:276. 





AlyBBRUNl AND THE RAMA-KATHA. 

By 

C. Bur,CKE, s.j. 

A superficial perusal of Alberuni’s India sufiiciently shows 
that he was first and foremost a scientist, whose chief interest was 
astronomy, astrology, cosmology, cosmography, geography, chrono- 
metry and alchemy (Rasayana). Still, his interest was not limited 
to these scientific subjects, but extended also to religion, philosophy 
(he translated two books on Sarhkhya and Yoga), sociology and 
folklore. He was too human not to be interested in the whole of 
Indian civilization, and he can, without fear of contradiction, conclude 
his book: ‘We think now that what we have related in this book will be 
sufficient Jot any one who wants to converse with the Hindus, and to 
discuss with them questions of religion, science or literature, on the 
very basis of their own civilisation ’ (II, 246).^ 

It must be admitted, however, that his scientific researches 
have not left him much leisure for the study of literature. In his 
twelfth chapter: ‘ On the Veda, the Purdnas and other kinds of national 
literature ’, he mentions the four Vedas, gives a list of 18 Puranas 
and twenty Smriti books, and also refers to the Mahabharata and the 
Harivarhsa. His information about the Mahabharata is accurate. 
He knows the reputed author (Vyasa), the extent (100,000 slokas) 
and the subject-matter (the war between the children of Pandu 
and those of Kuru, at Kuruksetra) and further enumerates the 
names of the eighteen parvans. He seems to have had a special 
predilection for the Bhagavadgita, which he quotes some fifteen 
times in the course of his book. On the other hand, no mention 
is made of the Ramayana in this chapter, and we look in vain for a 
reference to Kalidasa or any other Mahakavya-poet or dramatist, 
here or elsewhere in his work. The next two chapters treat of 
literature connected with grammar, prosody and various sciences 
such as astronomy, astrology and medicine. Alberuni himself 
is conscious of the inadequacy of this survey: 'The Hindus cultivate 
numerous other branches of science and literature, and have a nearly 
boundless literature. I, however, could not comprehend it with my 
knowledge ’ (I, 159). 

This modest admission, characteristic of the true scholar, 
should not lead us to the conclusion that Alberuni was totally 


^All quotations are taken from Alberuni’s India, by E. C. Sachau, 2 vols., 
London, 1888. 
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ignorant of other literary works. Although he does not give any 
systematic account of the Rdmayana, e.g., this does not mean 
that he did not know a good deal about the contents of the great 
Indian epic. It seems clear, however, that he never read, nor saw, 
a copy of the Ramayana. We are forced to conclude this from the 
way he refers to it: ‘At that lime (in the Treta yuga) Valmiki com¬ 
posed the story of Rama and Rdmayana and eternalised it in his books ’ 
(II, 3); ‘... as is described in llte story of Rdma and Rdmdyana ’ (I, 
307); ‘. my conjecture is strengthened by the fact that, according to 
the book of Rdma and Rdmdyana. (I, 309). In spite of the fact 
that he was thus denied first-hand knowledge of the Ramayana, it 
is remarkable how much information concerning the story of Rama 
can be gleaned from the pages of Alberuni's India. 

From the passages, quoted above, we see that Alberuni knows 
that Vdlmiki was the author of a famous poem dealing with the 
story of Rama and that he agrees with the later parts of the epic 
itself (Bala- and Uttarakandas) in making Vdlmiki a contemporary 
of Rdma. Besides, Alberuni was familiar with the tradition, which 
places Rdma in the Tretd yuga: ‘ The Hindus have several well-known 
traditions of events which are said to have occurred in the Tretd and 
Dwdpara yugas, e.g. the story of Rdma, who killed Rdvana...’ 
(I, 380). He has, however, to admit that he does not know to what 
this exactly corresponds: ‘ No doubt, the date of Rdma and Rdmdyana 
is known among the Hindus, but I for my part have not been able to 
ascertain it ’ (II, 3).’ 

Regarding the contents of the Rama-Katha, we do not find any 
reference to the early events of Rama’s life: his birth, marriage and 

^ In ch. 49, A summary description of the eras, he quotes the Visnu-Dharma: 
' Markandeya says, in answer to a question of Vajra,—I have already lived as long 
as six kalpas and six manvantaras of the seventh kalpa, 23 Tretayugas of the 7th 
manvantara. In the 24th Trctaynga R^ia killed Ravana, and bakstnana, the 
brother of Rama, killed Kumbhakarna. The two subjugated the R^sasas (ll, 3).' 
Dr. G. Bueliler, who has traced the quotations from the Visnu-Dharma (cf. Notice 
on Alberuni’s India, I.A., Vol. 19, pp. 381-410), says that the Sanskrit text is 
mutilated. Markandeya promises to show the differences between the kalpas, 
and should therefore give two stories about Rama. He gives only one, and so does 
Alberuni. Dr. Bueliler proposes: ‘As in the past kal])a, when the 6th manvantara 
had gone, in the 24th Tretayuga of the ytli, then, O King, when Rama had killed 
Ravana together with his host in battle, then that same Rama slew Kumbhakarna. 
But that holy life of Rama which happened in the present kalpa, O scion of Yadu’s 
race, was composed in verse by Valmiki. That wliich happened in the past kalpa, 
was narrated O King, by me to Yudliistliira, the son of Dharma, in the K^yaka 
forest’ ( 1 , 81, 24-27). In the next chapter of the Visnu-Dharma we find; ‘Thus in 
the present kalpa, when the 6th manvantara had gone, in the 24th Tretayuga of 
the 7th, O King, when Rama had killed Ravana together with his host in battle, 
then baksmana slew Kumbhakarna, O King’ (I, 82, yb—ga). This latter passage is 
the source of Alberuni's affirmation that baksmana killed Kumbhakarpa and 
agrees with the Ramopakhyana of the Mahabharata (III, 271, Poona ed.). In 
the Valmiki Ramayana it is Rama who kills Kumbhakarna (VI, 67). 
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banishment to the forest. The cause of the conflict between Rama 
and Ravana is given in the description of Lafika: ‘ There Ravana, 
the demon, fortified himself when he had carried off the wife of Rama, 
the son of Daiaratha ’ (I, 306). The name of neither Hanuman nor 
Sugriva is given, but we find a reference to Rama’s alliance with the 
monkeys of Kishkindha in Ch. 18: ‘ Sixteen farsakh ^ from Sehibandha 
towards the east is Kishkind, the mountains of the monkeys. Every 
day the king of the monkeys cotnes out of the thicket together with his 
hosts, and settles down in particular seats prepared for them. The 
inhabitants of that region prepare for them cooked rice, and bring it 
to them on leaves. After having eaten it they return into the thi^et, 
but in case they are neglected, this would be the ruin of the country as 
they are not only numerous, but also savage and aggressive. According 
to popular belief, they are a race of men changed into monkeys on 
account of the help which they had afforded to Rama when making war 
on the demons ; he is believed to have bequeathed those villages to them 
as a legacy. When a man happens to fall in with them, and he recites 
to them the poetry of Rama and pronounces the incantations of Rdma, 
they will quietly listen to him; they will even lead on the right path 
him who has gone astray and give him meat and drink. At all events, 
thus the matter stands according to popular belief. If there is any 
truth in this, the effect must be produced by the melody ’ (I, 209). The 
episode of the Setubandha is mentioned several times: ‘ Rama attacked 
Ravana after crossing the ocean on a dyke of the length of 100 yojanas, 
which he had constructed from a mountain in a place called Setu¬ 
bandha, i.e. bridge of the ocean, east of Ceylon. He fought with him 
and killed him, and Rama’s brother killed the brother of Ravana, as is 
described in the story of Rama and Rdmdyana. Thereupon he broke 
the dyke in ten different places by arrow-shots ’ (I, 307 ; cf. also I, 209 
and 258). The erection of the ^iva-lihga at Rame^varam (Ramsher 
in Alberuni, I, 209) is not mentioned in the Valmlki-Ramayana and 
is a later development of the Rama-katha. Alberuni refers to it 
in his chapter on the beginning of idol-worship : ‘ The Hindus honour 
their idols on account of those who erected them, not on account of the 

material of which they are made . e.g. the lihga, which Rama 

erected when he had finished the war with the demons, was of sand, 
which he had heaped up with his own hand. But then it became 
petrified all at once, since the astrologically correct moment for the 
erecting of the monument fell before the moment when the workmen 
had finished the cutting of the stone monument which Rama originally 
had ordered ’ (I, 121). Alberuni goes on to say that Rama gave 
detailed instructions for the building of the temple and the appoint¬ 
ment of the priests. When dealing with the occupations and customs 
of the various castes, the author relates the story of ^ambuka (cf. 


IA farsakh is equal to 4 Arabian miles and about 3*7 English miles. 
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Valm. Ram. VII, 76) in order to show that nobody is allowed to 
take to an occupation alien to his caste: ‘ In the days of King Rama 
human life was very long, always of a well-defined and well-known 
length. Thus a child never died before his father. Then, however, 
it happened that the son of a Brahman died while the father was still 
alive. Now the Brahman brought the child to the door of the king and 
spoke to him! “ This innovation has sprung up in thy days for no 
other reason but this, that there is something rotten in the state of the 
country, and because a certain vazir commits in thy realm what he 
commits.” Then Rama began to inquire into the cause of this, and 
finally they pointed out to him a Canddla who took the greatest pains in 
performing worship and in self-torment. The king rode to him and 
found him on the banks of the Ganges, hanging on something with his 
head downward. The king bent his bow, shot at him, and pierced his 
bowels. Then he spoke'. “ That it is! I kill thee on account of a good 
action which thou art not allowed to do.” When he returned home, he 
found the son of the Brahman, who had been deposited before his door, 
alive ’ ( 11 , 137 ). 

In Chapter 46, On Ndrdyana, his appearance at different times, 
and his names, mention is made of Rama as an Avatdra of Visnu: 
‘....in Tretdyuga, in the shape of Rdma alone, for the purpose of 
spreading fortitude, to conquer the bad, and to preserve the three worlds 
by force and prevalence of virtuous action ’ (I, 397). Finally we find 
a quotation from Varahamihira, referring to the size of the image of 
Rdma : ‘ If the figure is made to represent Rdma the son of Dasaratha, 
or Bald the son of Virocana, give it the height of 120 digits ’ ( 1 ,117). 

In the 30th Chapter, On Lahkd, or the Cupola of the earth,^ 
Alberuni says that the descriptions of lyahka given by the Hindus 
do not agree and that no saUor who has traversed the ocean in that 
region has ever given an account which tallies with the traditions 
of the Hindus. He, then, advances his own theory and identifies 
Lanka with the clove-country Langa (whence the word Lavang 
for clove), or the island of Langabalus of the Arabs, which, according 
to modern research, corresponds to the Nicobar Islands.® 

We may still add that mention is made of the expression 
Rdvanasiras to denote the mnnber ten and thus we have gathered 
all the material referring to the Rama-Katha, which is to be found 
in Alberuni’s India. Although the picture is far from complete, 
it must be admitted that we cannot, with any degree of justification, 
apply to him the popular description of an ignoramus: ‘After all his 
studies he does not even know who Rama is and who Ravana is’. 

^Cupola of the world: ‘.. the midst of the inhabitable world; ... a meta¬ 
phorical term to denote a point from which the two ends of the inhabitable world in 
east and west are equidistant.and without latitude’ (I, 306). 

*Cf. A Sprenger, Post-und Reiserouten des Orients, p. 88, quoted by E. C. 
Sachau. 
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In any case he could have taught a lot of things about Rama to the 
other Arab travellers to India.^ and to many travellers of modern 
times too, beginning with William Finch (i6o8-*ii) who, in his 
description of Oude, writes ^‘ Here are also the ruins of Ranichands 
castle and houses, which the Indians acknowledge for the great God, 
saying that he took flesh upon him to see the tamasha of the world'. 

^Alberuni’s i)Tedecessors Siilaynian (851 A.l>.), Abu Dulal Misar (940 A.D.) 
and Mas'udi (943) have not a word about the Rama-story, although the first made 
several journeys to India and mentions Sirandib (Ceylon) and the Eangabalus 
Islands. Ibn Batnta (First half of 14th cent.) mentions the existence of numerous 
black monkeys with long tails in Ceylon, but does not make any reference to the 
Rama story. Cf. O. Ferrand, Relation de Voyages, Paris, 1913 and Voyages d’lbn 
Batoutah (IV, 175), Paris 1922. 

2 Cf. Early Travels in India, Oxford Un. Press, 1922. 


6 




Aly-BIRUNI AND SANSKRIT 
By 

SuNiTi Kumar Chatterji, 

Professor, Calcutta University 

Abu-Rayhau Muhammad I bn Ahmad Al-Biruni, or Al-Beroni, 
who was born in 973 ‘in the territory of Khiva, then called Khwarizm, 
or Chorasmia in antiquity’, and who died, probably at Ghazna, in 
1048, is distinguished as one of the greatest scholars of medieval 
times, a polymath who was equally at home in mathematics and 
theology, astronomy and philosophy, chemistry and chronology, 
history and ethnography, and medicine and cosmography, and whose 
special pre-eminence was that he was the first of scientific Indologists 
and one of the greatest of all times. From his vast and exact scholar¬ 
ship on the one hand, and his broad liberalism and objectivism on the 
other, Al-BIfuui has to be reckoned among the outstanding thought- 
leaders of humanity. The unique character and importance of his 
scholarship and of his personality was fully understood and ap¬ 
preciated by the editor of two of his greatest works, the German 
scholar FMward Sachau, to whom the modern world has to be specially 
grateful for his edition of the Arabic text of his Indica (Dondon, 
1887) and for his English translation of that book (Eondon, 1888). 
Sachau’s glowing tribute to the actual achievement of the scholar 
and the man, a tribute which is fuUy his due and which is all the 
more effective because of its quiet reticence, and, above aU, the 
sterling worth of his work, have helped to establish Al-Biruni’s 
position: he should, however, be better known, particularly in India, 
whose first scientific interjjreter he became. It looks as if Al-Biruni 
will finally come to his own: for now, 900 years after his death, his 
memory is being revived by the scholarly world in Europe and 
India: an Al-Biruni IMillenary has been held in Paris on the occasion 
of the 2ist International Congress of Orientalists (July 1948), and 
Al-Biruni celebrations are going to be held in Calcutta under the 
auspices of the Iran Society in December 1948.^ 

Although the scholarship of Al-Biruni is both deep and wide, 
it is not his sole or main claim to our gratitude. He was something 
more than a scholar—^he was a just man, whose own special religious 
convictions did not allow' him to belittle or minimize the achievements 
of another people who had developed in a different milieu. His 
mind was singularly free from the narrow religious outlook of an 

1 Because of special circumstances the Al-Biruni celebrations had to be post¬ 
poned to a later date. 
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orthodox scriptural religion, which sees the supreme truth only in 
itself, and is not usually favourable to a S3rmpathetic study and 
understanding of other faiths as being equally paths in the same 
quest. Although the full title of his work on India gives the point 
of view of an orthodox Muslim man of science, viz. ‘An accurate 
description of all categories of Hindu thought, as well those which 
are admissible as those which must be rejected’ [Kitdh ... ft 
tahqtq md-l-Hind min maqula muqabula fi-l-'aql awi mirdhula), yet 
it is not polemical or propagandistic with the intention of establishing 
the superiority of one point of view over another. He takes it for 
granted, tacitly and explicitly, as a good Muslim and a scholar from 
outside who had an easily understandable sense of superiority over 
the Hindus who were giving way to the Muslim Turks in the battle 
of life, that his Islamic milieu was on a higher plane than the Hindu 
one as being more cosmopolitan and more reasonable. Yet he 
seeks to hold the balance even. Things and notions, practices and 
ideas current in the Hindu world, which did not have his approval 
as a man of science and as a man of common sense, he did not look 
upon as being just ‘beastly devices of the heathen’. He manifests 
a clear anxiety to show that in these matters the Hindus were just 
human, and he quotes parallel situations from other jjarts of the 
world—^that of the ancient Greeks, or the early Arabs, for instance. 
In this way he seeks to do away with any repugnance which the 
Muslim readers of his Arabic work might feel specially for the people 
of India. This detachment, or aloofness, or disinterestedness of 
science, without any parti pris through theological or racial bias, is a 
thing for which we Hindus of India should feel specially grateful to 
Al-Biruni, and for which the scientific world will also be thai^ful 
to his memory. This attitude is certainly more precious than positive 
scholarship, humanly speaking. 

Al-Birum was a scholar of a unique breadth of vision in his day. 
Probably, when he was in the prime of his intellectual life, say, about 
1040 A.D., more than goo years ago from now, he was the most 
erudite and the most cosmopolitan or international scholar in the 
whole world. In China and India, the greatest scholars had their 
vision limited to the worlds of China and India only. There was no 
one in these countries who had the least notion of the great cul¬ 
tures of the West—of the Islamic world, of ancient Greece and 
Rome. In Western Europe, including Italy, it was the dark age, 
when a little Christian knowledge through Eatin, with some of the 
Latin classical writers who were a little studied by the more ardent 
scholars, was all that was available to the scholarly world. The 
Byzantine scholars of Eastern Europe similarly had no knowledge 
of the literature or culture of the Saracens; and. it was only where 
Saracenic dominion was well established that internationalism in 
scholarship was coming into being. But in Al-Biruni we have a 
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man who probably spoke Persian as his mother-tongue, but belonging 
as he did to a Turki-speaking cotmtry, Khwarizm, and living in the 
entourage of a Turki aristocracy in Ghazna, he must have been 
familiar with Turki: and as a scholar of his inquisitiveness and in¬ 
terest, whatever was available as literature in these languages he 
can be exjjected to be cognizant of. Arabic was both the religious 
and culture-language of the Islamic world, and this he knew perfectly, 
at least as well as (if not much better than) the best Indian writer of 
English knowing the latter language. A good deal of the knowledge 
and science of the Greek and Byzantine as well as Syrian worlds, 
and a considerable amount of Indian science in mathematics and 
astronomy as well as medicine, he had access to through Arabic 
translations, for in early Islamic times Arabic in Baghdad became a 
sort of inheritor of the accumulated earlier knowledge of the more 
ancient neighbouring civilizations. Al-Biruni quotes from Plato 
and Aristotle, with whom he was familiar through Arabic transla¬ 
tions, made second-hand from intermediate Sju'ian versions: but he 
understood their value and implication, historical as well as philo¬ 
sophical and scientific. He quotes from Kapila and Vyasa, from 
Varaha-mihira and the Puranas, with equal facility and under¬ 
standing: and what is more, he knew the original language of these 
Indian writers—a unique thing among his own people. A man 
equally at home with so many distinct cultural domains—the 
Indian, the Islamic (including Arabic, Iranian and ‘Turanian’ or 
Turki), the Hellenic (although the latter was only second-hand)— 
and about the year 1040 A.D., so far as we know, there was only one 
such man in the civilized world, and that man was Al-Biruni. 

The monarch under whose umbrage Al-Biruni lived from 1017 
onwards, from his 44th year to his 58th, the great Sultan Mahmud 
of Ghazna, did not become, owing to the force of political circum¬ 
stances, the enlightened patron for our scholar which otherwise he 
might have been. The circumstances have been fully indicated by 
Sachau. He was a hostage in the court of Mahmfid from an erstwhile 
hostile state, respected, undoubtedly, for his scholarly attainments, 
but not properly helped or patronized. Sulten Mahmud of Ghazna 
was a powerful ruler, and he was actuated by both a sincere religious 
zeal combined with a strong desire for plunder in undertaking a 
series of raids into India, in the course of which he did the greatest 
harm to his Hindu neighbours, killing and enslaving thousands, 
destrojdng towns, temples and images and carrying off loot worth 
millions. These raids were not conducive to create a favourable 
opinion in the mind of the Hindu people for Mahmud and his Turks, 
and the name of the Turk naturally came to be both dreaded and 
hated among Hindus. In 921, Mahmud annexed the Indian province 
of the Panjab to his empire of Ghazna; and, under a Muslim sovereign, 
although inhabited by Hindus (among whom proselytization started 
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immediately), the Panjab became ‘a land of peace’, where a Muslim, 
a scholar as much as a soldier, could move about without danger or 
difficulty. This certainly gave to Al-Biruni his great opportunity 
to study Hindu culture first-hand, by coming into India and so¬ 
journing there. Previously he was, as an astronomer and mathe¬ 
matician, interested in Hindu works on these sciences which were 
available to him in Arabic versions. His enforced stay at Ghazna 
as a hostage from Khwarizm from 1017 probably gave him his first 
chance to know first-hand something of Hindu learning. Ghazna, 
as the seat of the greatest Islamic state of the East and as the capital 
of a powerful and efficient ruler like Mahmud, had undoubtedly 
attracted people from all parts of the Near East and from Central 
Asia, and India was not unrepresented in its cosmopolitan popula¬ 
tion. Indian soldiers and artisans, princes and learned men were 
there as prisoners of war, most of whom were perhaps destined never 
to return to India or to be accepted in the fold of their own society 
even if they could return to India, as their captivity among the 
impure foreign barbarians, the Turks, had polluted them beyond 
redemption in the eyes of the generality of their intellectually and 
spiritually degraded kinsmen who by accident or through distance 
had escaped a similar fate to their own. Then there were the settled 
Hindu people of Afghanistan who were not yet wholly cut off from 
the bases of their national literature and culture. It would ajipear 
that both the.se sets of people had intelligent men who could appre¬ 
ciate the interest shown in their religion and ways of thinking by a 
member of the ruling race who was evidently generally esteemed for 
his learning. Al-Biruni’s serious study of Indian things, includinjg 
vSanskrit, and the West Panjab vernacular speech (which was also evi¬ 
dently current amoujg the Hindus of Afghanistan), in all likelihood 
began in Ghazna. With the establishment of Turki rule in the Panjab, 
he w'ould appear to have paid some visits to places in WevStern Panjab, 
where he met Brahman and other scholars to help him, and to have 
stayed for some time in Multan, which was still a very sacred place 
of Hindu pilgrimage with its temple of the Sun-god where Sanskrit 
learning might be expected to flourish during the first half of the 
tenth century. 

Sachau has given his opinion about the nature of Al-Biruni’s 
Sanskrit scholarshii). It was wide enough and practical, but not 
very profound: and for a good deal of it, Al-Biruni, like most 
European Sanskritists who worked in India from the days of Charles 
Wilkinson and William Jones, was indebted to ‘the Sastri or Pandit 
at his elbow’. There were perhaps several of these Brahman as¬ 
sistants or collaborators on whom at different times Al-Biruni had to 
rely for his scientific work. These men served him by giving 
running translations of texts in which he was interested, in some 
language which both sides understood—either (as can normally be 
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e:^ected) the West Panjab vernacular which Al-Biruni must have 
picked up ^ one of the languages of Ghazna, or (what is equally 
likely) Persian. This was the basis of his Sanskrit scholarship. He 
probably read a lot of Sanskrit by himself after acquiring an ele¬ 
mentary knowledge of it with the help of these translations or 
paraphrases which he took down for his own use after rendering 
them into Persian or Arabic. He was instrumental in translating 
and composing some works into Sanskrit, and here too the Sanskrit 
Pandit was in evidence, in rendering into Sanskrit verse the subject- 
matter explained to them by him. Sachau has made a most 
brilliant study of Al-Biruni’s attainments in Sanskrit—his actual 
achievements and his limitations—^Iry comparing his translations 
into Arabic with the original Sanskrit texts—and it has been no 
small feat for this great German scholar who combined in himself 
in a unique way the Arabicist and the Sanskritist. 

A certain amount of Sanskrit literature appears to have been 
translated into Pahlavi (and from Palilavi into the languages of the 
West—»S3'Tiac and Arabic and Greek) from Sasanian times, and the 
Arabic translations of Sanskrit works on mathematics, astronomy 
and medicine, as well as on philosophy, made in Baghdad during the 
rule of the early Abbasids, were in the line of the tradition of these 
Sasanian translations. As a matter of fact, this tradition goes back 
earlier, to Greek times. From the fifth century B.C. at least, 
Indian .scholars and religious men, with the spirit of Wander-lust and 
adventure in them (their tribe has continued to our day), were in the 
habit of going to the West, at least as far as Greece, coming in contact 
with appreciative spirits abroad and bringing to them their own 
point of view in matters metaphysical. We have record of at least 
one such Indian philosopher reaching Athens and meeting Socrates, 
before 400 B.C. Alexander took Calanos with him from India as 
far as Babylon, where the latter committed suicide by burning 
himself on the pyre. Asoka in the third century B.C. sent Buddhist 
philosophers to the lands of the Near East—^Asia Minor, vSyria, 
Eg3q)t, Greece. Doubtless there were others who were not formally 
Buddhists. These men might have given oral lectures on Indian 
philosophy which formed the basis of what meagre information the 
Greek and Syrian world received about the Indian world of ideas. 
It is not known whether they translated any Sanskrit or other 
Indian work in a Western speech. Old Persian, or Syriac, or Greek: 
no such work has survived, nor is there any clear reference to any 
such work. P'rom the sixth century A.D. when the strong Sasanian 
empire in Iran had cultural rapprochements with the contem¬ 
porary Indian empires of the Guptas in North India and of the 
Chaliikyas in the Deccan, a systematic effort at translation of Indian 
works into Iranian was inaugurated. A ^eat and a puissant empire 
like that of the Sasanians could not be without a literary renaissance 
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in Iran, and about the same time Greek and Syriac works on science 
(medicine and astronomy) and philosophy began to be rendered into 
Persian, and similarly works from the Sanskrit. Greek sophists, 
philosophers or scholars {pat hrdm filisokfdy, as the Pahlavi Denkart 
has it), carrying with them both the lore of classical Hellas and of 
Byzantine or Romaic Greece {Yondyik and Hromdytk respectively, 
as the Sasanian Iranians distinguished them), came to Iran and 
enriched both the Iranian mind and Iranian literature by their 
teaching and their translations. Indian wise men {pal hindukdn 
ddndk) similarly found the court of the Sasanian monarchs appre¬ 
ciative of their talents and their science and thought, and we are 
told that a number of books were rendered into Iranian (Pahlavi), 
including trk’, i.e. tarka or Logic. (Sec H. W. Bailey, ‘Zoroastrian 
Problems in Ninth-century Books—Ratanbai Katrak Lectures ’, 
Oxford, 3943, pp. 80-86.) The Indian scholars who were in the 
habit of coming to Iran did not find them.selves in an uncongenial 
atmosphere: Iranian Zoroastrianism with its fire ritual was something 
they could understand. In the Sasanian period, Hindu notions 
about ceremonial purity, about Xrya and Mleccha, about caste and 
pollution, were not yet so rigid as in later post-Mohammedan times, 
and it is just likely that scholars would go to Iran and come back 
to their own society in Hindu India without any loss of caste. Un¬ 
doubtedly it was like that in pre-Christian, Greek times. But 
with an intransigent creed like Islam, the followers of which lacked 
that spirit of compromise towards the faith and usages of Kdfirs 
which the Greeks and Iranians would show to creeds different from 
theirs, the situation became different. The thin stream of Sanskrit- 
knowing scholars who went to Baghdad seemed to have settled 
there for good, and we hear of conversions of some of them to Islam, 
which suggests that after a sojourn in an Islamic country they found it 
impossible to be accommodated in their owm society at a time when 
Hindit Indiawas in the throesof a life-and-deathstruggle withlslam in 
the north-west frontier of India. It was consequently the proximity 
of Ghazna to India, and the fact that at Ghazna an enquiring spirit 
like Al-Biruru’s could find suitable persons to initiate him into Hindu 
lore through the vernacular of Western Panjab, and even, it may be, 
through Sanskrit, that brought about the happy circumstance of 
the great Iranian scholar being enabled, Muslim though he was and 
as such the object of natural suspicion among Hindus, to enter into 
the doubly closed precincts of Hindu science and philosophy. 

Al-Biruni nowhere mentions Sanskrit by name, nor has he ever 
employed the words Prakrit or Apahhram^. But he was quite in 
line with the view-point (which was that of early medieval India and 
which was current among the orthodox or old-fashioned Sanskrit 
scholars to our day) that Sanskrit and the spoken vernacular (or 
vernaculars) were not so much as distinct languages as two different 
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styles of a single speech. It was mainly a matter of ])honetic equi¬ 
valences, with a slight modicum of inflexional and glossic changes, 
and Sanskrit became the spoken vernacular and vice versa. Such 
was for instance the opinion of Damodara, the author of the Ukii- 
vyakk-prakaram, a work composed probably at Benares within a 
hundred years of the death of Al-BTrfinl with a view to teaching 
San.skrit through the vernacular; ‘like a debased Brahman woman 
who has performed the expiation ceremony and is restored to 
her original status of a Brahman lady ’, by restoring the fuller forms 
the current Apabhratnsa speech is turned into good Sanskrit. 
As in contemporary Indian usage, the line of demarcation 
between the correct Sanskrit of books and the vernacular forms 
is not .strictly maintained by Al-Bxrfmi. At times he gives Prakritic 
or vernacular forms in place of, or side by side with, Sanskrit forms. 
And in the matter of ])ronunciation, he is not consistent—^he 
pronounced a Sanskrit letter sometimes in one way, sometimes in 
another. This wmit of consistency is perhaps dxxe to his not fixxding 
a single or uniform proxiunciation among his Sanskrit-knowing 
collaborators or teachers. They might have beexi, as Sachau has 
already sxxggested, men from different parts of India. 

And from what parts of Ixidia were they mostly? Sachau 
has givexi a list of all the Sanskrit and other Ixidian words as employed 
by Al-Binmi ixx his book, in their origixial Penso-Arabic traxiscriptions 
and their Sanskrit equivalents or sotxrce-forms. A .study of this 
list, taking due xxote of the imperfections of the Kufic Arabic script 
employed by Al-Biiaxxxi for his Arabic, is very valxxable for finding 
oxxt the nature of both the pronunciatioix of Sanskrit (in some of its 
local forms) and the phonology of Barly New Indo-Aryan (parti- 
cxxlarly of Western Paxijab) in tlie eleventh centixry. 

Al-Bmxni’s transcriptions^ indicate a diversity of pronunciation. 
The bulk of his forms would show that these are not based on what 
we would expeet to be a Western Panjab pronuxiciation, or a Ganges 
Valley pronuneiation, of aboixt 1000 A.D., but would rather appear 
to be what may be called a spelling pronunciation, with some 
noteworthy Ganges Valley characteristics, which a person familiar 
with the Sanskrit script and the accepted values of the letters as 
given ixx the grammars, and not at hoxne in the oral traditions or 
forms, w'^ould follow in his transliteration. In all, xiot more than 
2,500 Sanskrit wwds have been given by Al-Birfxnl ixx transcription 
in his work. These transcriptions suffer in two ways. They were 

^ In the transcriptions made into the Roman script of the Sanskrit words as 
written with the Arabic letters by Al-Biruni for comparative study with the ori¬ 
ginal Sanskrit forms, the following equivalents have been used : 

j = $ = <^1 j ss c = = = = J ; s = ; s, 4 = 

u«, ; f. S =-t. ‘ = f. 
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written in the Kufi style of Arabic which was then in vogue; and 
then, the MS. Schefer, which is a transcript of Al-Biruni’s autograph 
MS. made in 1159 (Al-Biruni having completed his work early in 
1031), made mistakes in copjdng the unfamiliar Sanskrit words 
which could be put into the Kufic Arabic script only most imperfectly. 
The nuqtas or points marking the difference between a b, a t, and 
ap, or between a c, aj, a kh and an h, between a d and a dh (spirant), 
between s and sh, were not yet the rule but rather exception in 
Arabic writing of the time of Al-Biruni: and although he takes care 
to indicate them, as the evidence of the Schefer MS. copied from his 
original autograph would testify, and he sometimes uses the Persian 
three-dotted letter for c and for p, and a kdf {k) with two dots 
above for g (the later Persian form of the letter gdf was as yet not in 
existence), Al-Biruni appears to have been rather careless in his trans¬ 
literation iorp,c,t, g, and does not trouble much about the Indian aspi¬ 
rates kh, gh, th, dh, ph, bh, etc. He, however, uses frequently enough 
the Perso-Arabic letter dhdl (for a spirant sound in these two si)eeches, 
like that of English th as in then, bathe) for the Sanskrit and Indian 
aspirated stop dh (= d-h). The cerebral or retroflex sounds of Indian 
languages of course Al-Biruni did not know how to represent with 
the help of Arabic letters, and he was content to use the ordinary 
Arabic dentals t, d for them, and r for interior d when it was pro¬ 
nounced as r (e.g. krb = kudava, by’ry = Vyddi, drwr — Dravida, 
drmr — Dramida, n’ry = nddt, byrwrj = vaidurya, etc.). But he 
was conscious of the special character of the Indian cerebral n, 
which is a living sound not only in Panjabi (both Western and 
Eastern) and in Sindhi but also in Pashto; and he occasionally 
attempted to denote it by the combination nr or rn (as in p’nrn — 
Pdnini, written p’nrt, and brnj=bamj or vanij] and a Prakritic 
or vernacular pronunciation has been followed in the case of the 
word bhdnu, when it has been written once as bh'nr and again as 
bh’r = bhdnu, besides bh'n, bh’nw = bhdnu). The vocalism of these 
Sanskrit w'ords was sought to be rendered only in a half-hearted way, 
and the copyist has degraded the transcription further by making 
confusions, e.g. using a sukun for a damma (e.g. writing bdv for 
bdru). 

A few observations may be made about the pronunciation of 
Sanskrit which Al-Biruni has generally followed in ms transcriptions. 
He has almost always used b- -b- for v of Sanskrit; never w = v 
initially, and rarely w when it is pre- or post-consonantal or inter¬ 
vocal. Post-consonantal v is omitted frequently enough, indicated 
a vernacularized pronunciation with post-consonantal v serving 
only to double or lengthen the prece^ng consonant (e.g. Unb — 
vilambin, ’bykt = avyakta, blbh = ValabM, prd for brd = vfddhi, 
prk for brk = vrka, brn = varm and Varum, bd$ — Vidiid, b’lmyk = 
Vdlmlki, b’mn = Vdmana, b’ndw — Pdndava, plb = plava, byn = 



AI,-BiRUNi AND SANSKRIT 


91 


byd-by’as = Veda-vydsa, t'mrhrn = tdmravarna] but Iwyt — iveta and 
bywswt = Vaivasvata, while drMbd — Drsadvait, rb ravi, k’b — 
kdvya, etc.). In an attempt to represent the post-consonantal v, 
we have transcriptions like sHft — sarasvatl, beside srst = *sarassail, 
bySf’nr = vaiivdnara, and nndklyfr for nndkyifr = Nandikeivara, 
with/ = Skt. V. It is interesting to note that v after a sibilant in 
all likelihood became unvoiced to /, evidently in the West Panjab 
pronunciation of Sanskrit in the iith century— *Sarasfail, *Vaii- 
fdrara, *Nandikeifara. The West Panjab and Sindh pronunciations, 
whether of the local Prakritic vernaculars or of Sanskrit, has pre¬ 
served initial v (and interior v where it was not frankly assimilated 
with the preceding consonant in the Prakritic words) as w. Use of b 
for initial and interior v characterized the pronunciation of the 
Gangetic Valley. Did Al-Biruni consciously adopt the pronuncia¬ 
tion of the Pandits of interior India, as it might appear to him as 
having preserved a purer tradition, in the case of the vSanskrit v ? 
For V, a form J , now revived in Egypt for the European v, is found 

in a few cases: e.g. jll.* = mewdr. 

In medieval India, when exactly we do not know, but it was 
probably when Apabhramsa as a literary language was fully estab¬ 
lished (say, after 800 A.D.) over the greater part of Northern India, 
from the Panjab to Bengal, the Sanskrit s developed the value of kh, 
both in isolation and combination: so much so that the letter for s, 
w, in Early Hindi orthography, was commonly used for ^ = kh, 
and in the Gurmukhi script, ^ became the regular sign for 
kh in place of That is why in the seventeenth century 
Dara Shikoh transcribed Upanisad as ’pnkht = Upanikhat in 
his Persian translation of the Upanisads. But Al-Biruni, except 
in a very few cases where he used ^ [x) and <-/ {k) for w = kh 
for s (e.g. in the case of the word Ikht = sisyahita, pron. 
*sikhyahita; and nxbh = nkhadha = nisddhd, beside ; ’l^ryxyn = 
^nsena; ghwk = ghosa; bxw — visuva; cf. q\so pxkVwal = Puskaldvatl, 
pxkr = Puskara (?) ), always writes i for s. This would indicate a 
conscious attempt to give the letter ^ its proper or original value of 
a sibilant. vSo, too, in the case of the palatal s. This in the medieval 
tradition of Sanskrit pronunciation became a dental s. But Al- 
Biruni is equally careful to represent it almost always by being 
thus at pains to show its difference from the dental s. This kh 
pronunciation of s, and s pronunciation of s, is of course in tatsama 
and semi-tatsama, i.e. borrowed Sanskrit words unmodified or modified 
and not in iadbhava, i.e. derived, Prakritic words. (These latter 
turned original ^ s s to s in the Ganges Valley, but to h in the Panjab 
and Sindh: e.g. Skt. vimiati, vimsa ^'SUndx Ins, but Panjabi wlh] 
Skt. desa ~ Hindi des, Sindhi dehu', Skt. snusd — Panjabi nuh', Skt. 
dsddha = Hindi asdfh, Panjabi hdf', Skt. trdsa = Panjabi trdh', etc.) 
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Examples of 5 for both i and s of Sanskrit in Al-Biruni: k’iy = 
Kait] k’y^b for k’syb = Kdiyapw, tit = Tisya] bbi, bhbS = bhavisya] 
bh’rQbrit = Bhdrata- (pron. bhdratha-) varsa ; kSyr = kstra ; Mknd = 
Kiskindhyd', kt = kuta; k’U = kdsthd; Snk = sankha] Sntn = ^dn- 
tanu ; iyi = sesa ; lyl-st’pt = ^ailasutdpati ; itkt = iakli; = ^ast- 

laksa ; 55 == iisya ; isir = sastra ; iq — ^aka ; Ikrb'r = $ukravdra ; ’5 = 
isu, dsd ; 5 r' 6 » = ^rdvana ; Irw = sarabha ] 5 ^ = iuci ; etc. In tkrU = 
Taksasild, pywrn -- Payosm, ’rt = asta, m’nsrtg = mdmsdstaka, 
pwr'rik —- purdstaka, we have curiously enough r for 5 : is this r due 
to a voiced pronunciation of the s in combination, as z, which could 
be confused with r ? There are cases, however, where j» — s has 

been used for 5 and s: the reason for this has been noted by Sachau 
in the Introduction to his edition of Al-Biruni's Arabic text. 

(In a wc)rd like nixrb = nikharva, x has been used for the 
Sanskrit kh.) 

Parallel to the 6-pronunciation of Sanskrit v is the _;-pronuncia- 
tion of Sanskrit y, single or in a nexus. This vernacular habit, 
which is fairly ancient, is followed by Al-Biruni in his translitera¬ 
tions. Thus jbn, j’wn — Yavana, j’njblk = Ydjnavalkya, j'm — 
ydmya, j'dw = Yddava, ’rj’prt, 'rj'vrt (di^UjI) = Arydvaria, jbUr — 

Yudhisthira, jm = Yama, ’jwdhh — Ayodhyd, jnjw’, jnjwy = *janj 6 t 
= yajnopavtla, ’rjbhr — Xryabhaia pron. Xrjabha^, ’rjk = Aryaka, 
’rjm — Aryaman, jwzn = yojana, ’jrd’ = dyurdd, jwg s=yuga, 'j’rj = 
dcdrya, njwt = niyuia (also nywtn), p’rz’tr = Pdriydtra, srjw — 
Sarayu, beside srw ~ *Saravu, srj't — Sarydti. Cf. sj = Sahya, with 
Prakritic assimilation as Sajjha. 

Al-Biruni evidently knew, but ignored as colloquial or vulgar, 
the ^ pronunciation of Sanskrit jn whjch is current all over Northern 
India and spread even into the South. He wrote yajna as jgm”, 
Ydjnavalkya as both j’njblk and as j’gbnlk, and generally he employed 
nj for jn, and in one case tn for jn — 5«6 = jna. The use of d for t 
is also common enough: e.g. mds beside mts = matsya, besides a 
vernacularized mj ior me = maccha) 'dr = Atri, adri, beside ’tr— 
Airi; ’dby = dtavya, bds — vatsa, etc. 

The above are some of the salient characteristics of Al-Biruni's 
method of writing Sanskrit words in the Perso-Arabic (Kufic) writing 
of his day. There are a number of other points, which can be easily 
explained by taking note of both Indian speech habits and the 
Perso-Arabic graphic system. For a study of Indo-Aryan phonology 
round about looo A.D., when the New Indo-Aryan vernaculars were 
coming into being and when a medieval tradition in Sanskrit pro¬ 
nunciation was already established (the ancient Sanskrit pronun¬ 
ciation as in Old Indo-Aryan, i.e. Ve^c times, being transformed in 
the course of the development of Middle Indo-Aryan and so lost to 
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the people), Al-Birum's transcriptions, in spite of the limitations of 
the Perso-Arabic script and the carelessness or want of system of 
Al-Biruni himself and the defects or mistakes of the copyist, still 
have a ^eat value. (Cf. in this connexion, Suniti Kumar Chatterji, 
‘Sanskrit in Perso-Arabic Script; A side-light on the Medieval 
Pronunciation of Sanskrit in Kashmir and Northern India’, in Indian 
Linguistics (Quarterly Bulletin of the 1 /inguistic Society of India), 
Vol. VII, Part 3, 1939, Calcutta, pp. 131-166). 

Al-BIruni noted that the speech of the Hindus in their daily 
life differed from that of the written literature—that is, Prakrit and 
Apabhratnsa or Bhasa (which to him were identical) on the one hand 
and Sanskrit on the other presented two different strata. Of the 
former he knew only one—the speech of Western Pan jab and of 
Afghanistan Hindus, whicli were probably identical in his time, and 
was very similar to the speech of Sindh. Bvidently he had no notion 
of other Prakritic speeches of interior Iivdia, and Hindu sojourners 
or prisoners in Ohazna from interior India (i.e. the Western and 
Kasteni Hindi areas) would, as things would tend to show, familiarly 
employ the Western Panjab speech, which was not much different 
from spoken Western Apabhramsa with which Midlanders and 
Easterners were familiar as a great inter-provincial literary vernacular, 
the precrnsor of Braj-bhakha and Hindi or Hindustani (Hindusthani). 
Al-BIruui consciously or unconsciously has given a good number of 
these North-Western Indian vernacular words in his book, in place 
of the expected Sanskrit; and from these, we can form some idea 
of at least the phonology and phonetic habits of this vernacular. 
It was a dialect which changed interior (and frequently initial) s 
of Prakrit (< Skt. s s s) to h: e.g. krwJi — kroha — Skt. kroia] 
by’h — Biydha = Bidha for Wiwdha — Vipdsd', dh’ry — dhdn < 
dsddha-; bhnd = bahanda for *Wahanda = Vasanta ; Iwh’wr = ^dldtura 
dhyn = daM = dasamikd ; y’hy = ydht — edht < *edaht — ekddaiikd ; 
dw’hy — duwdhi < dvddastkd; so trwhy, cwdtiy, pnc'hy > trayodidikd, 
caturdasikd, pancadasikd. In this dialect, also the Old Indo-Aryan 
nasal-j-surd stop or aspirate became nasal-f sonant stop or aspirate, 
and nasal-t-sonant stop or aspirate became double nasal: e.g. s'ng = 
*sdng{h)a for sdnkhya ; bhnd — Vasanta, changed in pronunciation to 
Wahanda, in all hkelihood; s’mnd — Sdmanta] trnj’y —tripahcdMkd 
(*triyanjdhl) ; and dwm — *doninia = Skt. domba\ 'dnpr = *Uddanna- 
puri = Uddandapurl. Cf. with the above the Modem Panjabi forms 
dand — Skt. danta, cambd = Skt. campaka, cannan = candana, Sindhi 
kd'^o = kantaka, etc., and in the Arabic version of the Mahdbhdrata 
story made before 1000 A.D., which w'as rendered into Persian and 
abridged, and published in this abridged Persian version by Reinaud 
from Paris in 1845, we have similarly qnd — Kunti, *Kundi, and fn — 
fnn < Pannu = Pdndu. Cf. also Panjabi Candb — Cannahd < 
Candrabhdgd, Persian db. This dialect also preserved 
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unassimilated initial groups like kr, tr (e,g. krwh = kroha = kro§a, 
tryh — triya = trittya (> *tnlya). 

A study of the vernacular words or forms, apart from the pro¬ 
fessedly Sanskrit ones, in Al-Birum’s Indica consequently has some 
useful sidehght to throw on the history of the sounds in Panjabi and 
Sindhi; and this matter, in conjunction with similar contemporary 
transcriptions of North-Western names and words in Persian and 
Arabic writers, should be taken in hand for detailed study. 

Al-Biruni made translations from Sanskrit into Arabic; the 
works he is known to have translated, and the method employed 
by him in this work, have been indicated by Sachau. He on his own 
showing made (or got made with the help of his Pandit assistants) 
translations of some Arabic works into Sanskrit. Sachau has 
discussed this (§5, Introduction to the Arabic text of the Indica). 
His works on Indological subjects including translations from 
Sanskrit are mentioned by Sachau, apart from his great work, the 
Indica (pp. xx, xxi. Introduction). He made Sanskrit versions 
of at least three works—^Euchd’s Elements, Ptolemy’s Almagest, 
and a work of his own on the astrolabe: as Sachau says, ‘ Probably 
he dictated the meanings to his Pandits and they moulded the 
words into Slokas. ’ He appears to have been in touch with Hindu 
scholars in Kashmir and interior India through these Sanskrit 
versions of Arabic and Islamic science. But unfortunately all trace 
of his Sanskrit translations is lost. 

In outwardly a very small but very highly significant matter, 
it seems we can see Al-Biruni in the role of a translator into Sanskrit, 
and as a lover of India and Indian culture, and at the same time a 
practical supjjorter of the principle of self-determination among 
peoples. 

After the conquest of Khiva in 1017 by Sultan Mahmud of 
. Ghazna, Al-Biruni was compelled to remain in Ghazna as a hostage; 
and he appears to have been treated with respect for his learning, if 
not actually patronized wdth royal favoitr and largesse and facilities 
for study and research. In any case, Al-Biriini had no reason to 
feel specially grateful to his illustrious contemporary; and on the 
other hand, he complained about the difficulties by way of leisure 
and funds in carr3ring on his work. Mahmud of Ghazna had another 
great man in his court, the poet Firdausi, who wrote his magnum opus, 
the national epic of Persia, the Shah-ndma, with hopes of adequate 
recompense, but who was bitterly disappointed at the end of his 
labours. The want of sympathy and the opposition of the chief 
adviser of Mahmud was largely responsible for Mahmud’s neglect 
of these two of the greatest men of his times who were actually in 
his entourage, viz. Al-Biruni and Firdausi. 

Ma^ud was an efficient ruler, generous and chivahous, and a 
great patron of the arts and sciences. He lived in what may be 
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called the second epoch in the heroic age of both Islam and of Turk- 
dom, and his advocacy of and propagation of Islam in India was 
actuated by both high motives of religion, such as he understood 
religion to be, and lust for easy plunder. Like the Frankish Crusaders 
of a century later, he had not the slightest doubt that he and his Turki 
warriors were among the elect of God, the chosen knights of Allah, who 
in fighting and killing, plundering and converting the Hindus and in 
destroying the abominations of their temples and idols were but 
working the will of God; and for this service to Allah and Islam they 
were rewarded with the accumulated treasures of India and slaves 
from India in this world, and had the assurance of the joys of paradise 
as their reward in the next. With those motives, he with his strongly 
organized Turks and their associates, burning with the zeal of Islamic 
faith, and eager for Lebensraum as a ruling powder, was enabled 
among the disunited, isolated and decadent Hindus with their 
antiquated methods of fighting to perform, in the words of 
Al-Biruni himself, ‘wonderful exploits, by which the Hindus became 
like atoms of dust scattered in all directions, and like a tale 
of old in the mouth of the people', and in the course of liis marches 
into India during a period of thirty years and more, ‘ utterly ruined 
the prosperity of the country ’. The plundering raids into India 
by Mahmud of Ghazna was the first and most serious calamity 
that befell the Hindu people ever since their formation; and for the 
terrible bui-shikan or‘image-breaker’ Mahmud, as for one who did 
the greatest amount of harm to them, the Hindus could not have any 
affection. A dispassionate Muslim scholar of India like Professor 
Habib of Aligarh has shown how Mahmud’s ‘Turki method’ of 
trying to spread Islam by force utterly defeated its purpose. This 
method of ‘blitz’ attack and destruction inaugurated by the Turks 
in the tenth century against the Hindus and continued by them with 
vigour in the eleventh and twelfth evoked the following observation 
from the great Sufi mystic poet of Iran, Jalaluddin Rumi (died 1274): 

Hinduyak-i-hasti-rd tu Turkdnd naghmd kun. 

'In the manner of the Turk, do thou plunder hfe like the 
wretched Hindu.' 

It was gradually realized that this ‘Turki way’ of Mahmud, this 
Turkdnd tariqd, was not of any use in winning the people of India, 
both the upper classes and the masses, to Islam. The other method, 
that of peaceful persuasion, on the other hand, met with phenomenal 
success in India—^the method or way of the Sufi saint or preacher, 
Sufiydnd tariqd : of the Sufi miracle-working saint who lived among 
the Hindu masses and by gentleness and the example of his life of 
prayer and contemplation and indirect persuasion managed to effect 
mass conversions of Hindus, in places far away from centres of 
Islamic political power in India. So long as Mahmud found it 
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necessary to consolidate the Indian province of the Panjab which 
he added to his empire in 1014, he did not cease from attacking and 
fighting the Hindus. 

Some time after annexing the Pan jab to liis empire, this great 
enemy of the Hindus and of their religion and culture, this hut- 
shikan, issued a special type of coins for his Indian province; and 
on these coins in the matter of the legend something was done 
which was never done before and after in the annals of Islamic 
numismatics. In the Muslim coins of the specific Islamic t3Tpe 
established from the time of the Omayyads, we have these things 
as almost indispensable: (i) the kalima or the Islamic creed, 
la-ilaha ’illd-Udh, Muhammad rasulu-lldh ‘there is no god except 
AllMi, and Muhammad is His prophet’ in Arabic; (ii) the name 
of the king who issues the coin, with or without his titles; (iii) 
mention of the place (or mint) where the coin was struck, also 

in Arabic: duriba (or zuriba) hadha al-dirham (or al-dindr) Jt . 

‘this dirham (silver coin) or dtndr (gold coin) has been struck in 

.’; (iv) mention of the date, in the Hijra era. The Indian 

coins of Mahmud, we find to be bilingual, in the first instance. On 
one side we have everything in Arabic, as is usual in coins of Muslim 
rulers; and on the other side, we have, and this is specially to be 
noted, the translation of the Arabic legend in Sanskrit. Por the 
first (and perhaps for the last) time in the history of Islam a Muslim 
sovereign has allowed a translation of his religious creed into a 
language which is the vehicle of a religion and culture which he has 
been taught to be antagonistic to Islam. The translation of the 
kalima runs thus: avyaktam ekam, Muhammada avatdra. This is 
not, however, a literal translation of the Arabic; Muslims would at 
first sight object particularly to the second part, for Muhammad 
is not regarded as an avatdra or incarnation of God, he was as human 
as any of his followers, contemporaneous or future. But it should be 
borne in mind that in the tenth-eleventh centuries, Islam in Persia 
and Afghanistan was not the simple creed of the Qur’an—it was 
already suffused and coloured with the mysticism of Sufism. 
Muslims in India are even today taught from thousands of pulpits by 
Wa’iz-es or preachers on the occasion of a religious ceremony like 
the Mi’ldd Sharif or Maulud Sharif or the celebration of the birthday 
of the prophet that a special spirit of light, known as the Nur-i- 
Muhammadl or ‘the Bight of Muhammad’, was created by God even 
before the creation of the world, and it was resting in Heaven for 
aeons, and then with the help of portions of this spirit of light the 
angels and other creatures were created; and it was finally this 
Bight of Muhammad which descended upon earth and incarnated 
itself as the future prophet in the womb of Amina. All this mira¬ 
culous legend was a part of the Muhammad story or the ‘Golden 
Begend' of Muhammad as it came to India. So that to describe 
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Muhammad as an avatdra or incarnation of God was not wrong 
from this point of view, and such a description would lit in well 
with the legendary account which popular Siifi and other preachers 
must have started giving to all and sundrj’^ and particularly to the 
actual and possible converts from among the Hindus in the Panjab. 

We shall revert to the translation of the first part of the kaUma 
later. 

The other Arabic inscriptions giving the names of the king 
and of the mint and the date have been very carefully and literally 
translated: ayam tankah Muhamadapure giiatle dhatah 'this silver 
coin has been struck in the ghalta or mint at Muhammad apur, i.e. 
Lahore’; Nrpati Mahamuda ‘King Mahmud’; Jindyana-samvaii 

.‘in the year of the passing (ayana) of the Jina {— Prophet) 

.' The translation of the name Hijrah, or ‘ Flight, or Passage’, 

properly Hijratu-n-Nahl‘the flight of the Prophet’ shows a remark¬ 
able care or anxiety to bring the meaning of even the era of Islam 
which was new to the Hindus and so to make them curious about it. 
A number of examj)les of this bilingual coin have been found, and 
they show difierent dates (e.g. 412 A.H., 4x9 A.H.= 1021 A.l)., 
1028 A.I).) and slightly different readings; in one of them the 
expression hi-smi-lldh duriba occurs, and bi-smi-lldh here has been 
correctly rendered by avyakilya-ndme. (References: Edward Thomas, 
‘On the Coins of the Kings of Ghazni (961-1171 A.D.)’, London, 
1848, p. 57; Chas. J. Rodgers, ‘ Catalogue of Coins collected by Chas. 

J. Rodgers and purchased by the Government of the Panjab’, 
Part II, Miscellaneous Muhammadan Coins, Panjab Government 
Publication, Calcutta, 1894, p. 28, Coins No. 38!!.; Stanley Lane 
Poole, ‘Catalogue of Coins in the British Museum’, referred toby 

K. N. Dikshit; K. N. Dikshit, ‘A Note on the Bilingual Coins of 
Sultan Mahmud of Ghazni’, JRASB., Letters, Vol. II, 1936, No. 3, 
issued 1938, Numismatic Supplement, p. 29; Stanley Lane Poole, 
‘Mediaeval India’ (‘Story of the Nations’ series), London, igo6, 
p. 27 for picture of an example of this coin struck in 418 A.H. = 
1027 A.D.; Jayachandra Vidyalankar, Itihds-Prawei (in Hindi), 
Vol. I, Allahabad, 1939, pp. 213, 216.) 

The promulgation of coins with legends in Sanskrit, with even a 
Sanskrit translation of the holy creed of Islam, was certainly, from 
orthodox Muslim point of view coloured as it used to be (and still 
largely is) by anti-Shu'ubiya (i.e. pro-Arab) tendencies even among 
non-Arabs, a very great concession to the tax-paying infidel subjects 
conquered by the arms of Islam. One wonders how Mahmud of 
Ghazna, who spent thirty years of his life in fighting the Hindus, 
made this great allowance for his newly conquered Hindu subjects 
by bringing to them the message of Islam through their own lan¬ 
guage ; and, in giving their language a place on the coins of the realm, 
further he seemed to stabilize them in their nationalism. Probably it 
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was the expression of an astute political sagacity—^he did not want 
to antagonize the large Hindu population who after the annexation 
of the Panjab formed such a large percentage of his subjects. It 
might have been a spontaneous gesture of magnanimity or liberality 
in ideas. 

But with the background of Al-Biruni’s Indica, and the presence 
of his cultured and sympathetic personality in the entourage of 
Mahmud at Ghazna, one would like to think that Al-Biruni deserves 
the credit for this friendly and cosmopolitan spirit towards the Hindus, 
this expression of respect for the learning and culture of Hindu 
India by recognizing their language. No Brahman or Sanskrit 
scholar from India could be expected to be in any way connected 
with it. Mahmiid of Ghazna, it is said, was on one occasion pre¬ 
sented with some Hindi, i.e. Apabhramsa verses from a Rajput 
prince in winch the bravery of a number of Turki soldiers in tackling 
some elephants which were let loose was celebrated, and it is further 
narrated that having got these verses translated l)y learned men 
(i.e. Hindi or Apabhramsa-knowing scholars) who were about him, 
he was delighted w ith them. But it would be too mucli to expect 
that a Brahman from India, or some other Hindu, would be res¬ 
ponsible ultimately for the Sanskrit legends on Mahmud’s Indian 
coins. 

If Sultan Mahmud could be persuaded by anybody in this 
matter, it could be only by Al-Biruni. And the w’ay in which the 
translations of the Arabic legends were made into Sanskrit certainly 
indicates the hand of Al-Biruni. Jina has been em])loycd as the 
equivalent of the Arabic Naln or Rasul ^ ‘Prophet’. Al-Biruni in 
his work (MS. p. 57, 1 . 14, and p. 121,1. 17) uses the w'ord/ma twice, 
and this he uses as an equivalent of Buddha [Jinu, wahuwa al- 
Buddu). He knew that Buddha was just the founder of the sect 
of red-robed Shamanians or Sranianas, and possibly he thought the 
less common word Jina might be a suitable word (in the absence 
of any current one) for ‘ Prophet ’. Then, from the translation of the 
first part of the kalima, we can see Al-Biruni’s hand. ‘ There is no god 
but Allah ’ has been rendered as avyaktam ekam, ‘ the Unmanifest is 
One ’. This is not at all a hteral translation: it is at best a roundabout 
and explanatory one. But it has its justification from Al-Biruni’s 
point of view. An ildh in Arabic was more often a tangible, visible 
object of veneration, a god represented by an idol, rather than the 
abstract idea of divinity; and Allah w'as the reverse of this kind of 
ildh or visible god—^the Divinity without any corporeal form. Such 
a Divinity, without form, alone existed: there was no ildh or god 
to be considered. So ‘ the Formless (Divinity) is One ’ was a trans¬ 
lation of the spirit of the first part of the kalima, with Islam’s 
uncompromising aniconism; and such a translation was very near 
to the language of Hindu spiritualism or philosophy, which revelled 

7 B 
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in passages like ekam sat (‘that which is, is One’), and ekam evddvi- 
ttyam (‘the One without a second’). 

Moreover, the word Avyakta was understood by Al-Biruni to 
mean specially ‘the one without form or shape’ [’hykt 'y Sy' hi’ swrth 
= avyakta, ayyu iayyun bild sura^a). This of course is only one of 
the senses of the word, and not the most prominent. The proper 
meaning is ‘unmanifested’: and this manifestation is not merely 
through form, but it embraces all other kinds of manifestation or 
expression tangible by one or more senses. Avyakta as a translation 
of Allah is not very happy; but if we think that fonnles.sness or 
absence of shape {sural) is the fundamental characteristic of Allah, 
and if we select among the very wide range of meanings of the 
Sanskrit word avyakta only this one, namely, ‘without form’, then 
this rendering is allowable. 

One is reminded of the controversy which took i^lace among 
scholars in China, Buddhists headed by Hiuen Ts’ang and Taoists, 
over the proper Sanskrit translation of one of the fundamental terms 
in Chinese philosophy, namely, the word Tao, w’hich is usually trans¬ 
lated into English (taking the fundamental pictographic and ideo¬ 
graphic sense of the character in tlie Chinese scri])t representing it) 
as ‘Way’. The Taoists wanted to render it by Sanskrit Bodhi = 
‘Superior Wisdom, Perception’; while Hiuen Ts’ang, who did not 
have much sympathy for the Taoist doctrine, insisted that the 
Sanskrit Mdrga — ‘Path (leading to what one seeks as destination) ’ 
was the only proper equivalent. They did not come to any decision: 
although it would appear the Vedic word Rta, meaning ‘Cosmic 
Order, Cosmic Law, Cosmic Path’ from an original sense of ‘Way’, 
from root r ‘ to go,’ would be the best Sanskrit equivalent. 

The translation of Allah by Avyakta on the coin of Mahmud 
in this sense, which we find registered in his Indica, would suggest 
that Al-Biruni was responsible, at least for the Sanskrit legend. 
And it is not even unlikely that Al-Biruni was personally re.sponsible 
for the suggestion. It will be conceded from what has been said 
above that this is not too much to assume. And this would place 
Al-Biruni in a new light: as a lover of Sanskrit, and as a practical 
appHer of the principle of self-determination in matters of language 
and culture for peoples, particularly those with a liigh civilization 
of their own. Buddha, when he declared that people everywhere 
were to benefit by his teachings through their own languages, gave 
a great charter of freedom to all and sundry even when becoming 
his votaries. The insistence on a particular sacred language for 
prayer and preaching denied this great freedom to many peoples. 
It was remarkable that this great freedom should be made accessible 
to the Hindus of the Panjab under foreign rule in the eleventh century 
A.D.; and it is very likely that a cosmopolitan scholar and liberal 
spirit like Al-Biruni, as we have tried to show above, should at least 
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be partly responsible for it. And after the expiry of nearly ten 
centuries, we can only offer our tribute of respect to the memory of 
a great man, who was not only a great scholar but also a most liberal 
internationalist for his age, one of the beacon-lights in the path of 
man’s intellectual progress. 

Note.—^A fter the above article was in print, my esteemed friend 
Dr. Vasudeva Parana Agravdla of the Archaeological Survey of 
India drew my attention to his reading of the Sanskrit legend in the 
coins of Mahmud of Ghazna, which was first published in the ‘ Journal 
of the Numismatic Society of India’, Vol. V, Part II and then in 
‘Journal of the United Provinces Historical Society,’ Vol. XVII, 
Part n, December 1944, Diicknow, pp. 45-54. Dr. Agravala has 
reviewed previous readings, which he generally accepts; only for 
Jindyana-samvaii as a translation of Hijra year, Dr. Agravala reads 
Tdjiktyera-samvail=‘th.Q'\ik]Tk&, i.e. Arab year’, Tdjikci for ‘Arab’ 
being from the Persian Tdzi, Tdzlk. This reading appears to be 
correct, only the afi&x -yera, in spite of Dr. Agravala’s explanation, 
still presents some difficulties. About the Sanskrit rendering, he 
also t hink s it possible that it was done by the great Al-Biruni him¬ 
self. 



AI,-BIRUNI ET L'ALCHIMIE INDIEKNE 

Par 

Jean Fieeiozat, 

Directeur d’Hudes d VEcole des Hautes Etudes 
Secretaire de la Socitte Asiatique, Paris. 

E’oeuvre du grand Al-Biruni est une des^ sources essentielles de 
notre connaissance de I’lnde du haut Moyen-Age. L’analyse appro- 
fondie qu’en a donnee, le premier, Reinaud, dans son Memoire gSogra- 
phique, historique et scientifique sur I’lnde anterieuretnent au milieu 
du XP sihcle de Vlre chrhtienne, d’aprhs les ecrivains arabes, persans et 
chinois {Mhnoires de Vlnstitut National de France, Acadimie des 
Inscriptions et Belles-Lettres, t. XVIII, 2® partie, p. 1-399 P- 
565-506) a marque une date dans I’histoire de I’indologie et, 4 
quelques mois pres, le centenaire de cette oeuvre, publiee h Paris 
en 1849, se trouve coincider avec le millenaire du grand indianistc 
arabe dont elle a fait connaitre toute la valeur. 

Les precieuses edition et traduction de I’lnde d’Al-Biruni par 
Edward C. Sachau (1886 et 1888) ont livre tout le detail de ses 
informations et sont depuis soixante ans des instruments de travail 
fondamentaux. Mais elles n’ont pas rendu inutile le Mtmoire de 
Reinaud, parce que celui-ci confrontait les donnees d’Al-Biruni 
avec les temoignages arabes, persans et chinois et avec les donnees 
indiennes elles-memes, et sa methode demeurera toujours indispen¬ 
sable pour bien interpreter le texte d’Al-Biruni. 

Pour I’avoir meconnue, on a tire de ce texte une notion grave- 
ment erron& sur I’histoire de ralchimie indienne. 

Plusieurs des textes les plus cel^bres de cette alchimie sont at- 
tribues par la tradition h Nagarjuna, qualifie k cette occasion de 
siddha, ‘Parfait’, et place ainsi dans la categoric des savants sur- 
humains dont des listes variees sont donnas et qui comprennent 
des personnages qu il est impossible de considerer comme tr^s 
anciens. Par ailleurs, divers textes tendent 4 identifier ralchimiste 
Nagarjuna avec le patriarche bouddhiste du meme nom, contem- 
porain de Kanishka ou, en tout cas, appartenant k un des premiers 
siecles de I’ere chretienne. Or, une indication d’Al-Biruni a paru 
infirmer cette identification et ramener I’alchimiste Nagarjuna au 
X' si^cle. Al-Biruni donne, en efi'et, comme vm fameux alchimiste 
indien, auteur d’un traite important, un Nagarjuna natif du fort 
de Daihak pres de Somnath, et ayant vecu environ une centaine 
d’ann^s avant son temps, done au X' siecle. 

Cette indication a ete accept^ telle quelle, notamment par 
Winternitz {Geschichte der indischen Litteratur, t. Ill, Leipzig, 1920, 



102 


AI,-BIRUNI COMMEMORATION VOLUME 


p. 552). II en resulterait que le Nagarjuna consid^r 4 par la 
tradition indienne comme un des fondateurs de I’alchimie dans 
rinde, serait non pas le personnage bouddhiste celebre, mais un 
homonyme tardif, que la tradition le confondant avec ce personnage 
bouddhiste serait posterieure au X® si^cle et que ralchimie indienne 
ne se serait formee qu’a cette ^oque, en depit de ses pretentions k 
I’antiquite. Cette alchimie serait done plus r^cente que les debuts 
de I’alchimie arabe et pourrait avoir ete constituee k I’iniitation de 
celle-ci. 

La comparaison d’un temoignage chinois avec celui d'Al- 
Biruni mine toute cette theorie. 'firois si^cles avant I’epoque 
assignee par A]-Biruni au Nagarjuna de Daihak, vers 630, le pelerin 
chinois Hiuan-tsang atteste, en effet, dans son Si-yu-ki, “Mimoire 
sur les contrSes occidentales”, que, dds lors, le patriarche bouddhiste 
Nagarjuna etait repute dans I’lnde comme alchimiste. II prenait, 
dit Hiuan-tsang, des drogues pour augmenter sa longevite et il 
aurait une fois change des pierres en or (trad. Stanislas Julien, Paris, 
1859, t. II, p. g8 et 103). 

II ne s’ensuit pas qu’Al-Biruni se soit trompe en donnant un 
Nagaxjuna relativement recent comme un auteur important d’al- 
chimie indienne, ni que le patriarche bouddhiste Nagarjuna ait 
reellement €ti un grand alchimiste. Mais il en r^ulte qu’on ne pent 
tirer argument de r%)oque ou vivait le Nagarjuna d’Al-Biruni pour 
revoquer en doute la tradition indienne d’aprds laquelle le patriarche 
Nagarjuna aurait deja pratique I’alchimie, et pour faire descendre 
jusqu’a une epoque tardive les debuts de I’alcliimie indienne. Le 
Nagarjuna d'Al-Biruni ne pent etre qu’un homonyme du personnage 
illustre dont la reputation d'alchimiste etait faite depuis des siecles. 

Al-Biruni, d’ailleurs ne doutait pas que I’origine de ralchimie 
indienne ne remontat beaucoup plus haut que I’dpoque du Nagar¬ 
juna qu’il mentionnait. Il a parl6, en effet, d’un autre alchimiste, 
Vyadi, en le faisant vivre Ujain au temps du roi Vikramaditya 
(trad. Sachau, I, 189). Il distinguait deux rois de ce nom, le fonda- 
teur de I’ere “\iktama.” et le vainqueur du Saka fondateur lui-meme 
de I’ere de 137 ans plus recente (II, 6), mais il a pr&ise, k propos de 
Vyadi, que le Vikramaditya dont il etait contemporain itait le 
fondateur de I’dre portant son nom. Comme il connaissait I’anti- 
quit 4 de cette 6re (57 avant J. C.), il admettait done I'andennetd de 
Vya<B. De plus, il ne faisait pas de Vyadi tm fondateur de la science 
qu’il avait cultiv^. Il racontait, en effet, une l^gende d’apr^s 
laquelle Vyadi s’etait d’abord mind en vaines tentatives pour rdaUser 
les prescriptions d’un livre ddj^i existant d’alchimie qu’il avait mal 
compris. Vyadi aurait inteiprete le composd raktdmala comme 
signifiant “myrobolan {amala) rouge {rakta)”, alors qu’il aurait fallu 
comprendre “sang humain et huile”, ce qu’il aurait par la suite 
reconnu fortuitement, des gouttes de son sang dtant tombdes de sa 
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tete dans son creuset alors qu'il s’ 4 tait blesse k la tfite apr^s s’y etre 
brule et avoir huile la brulure (Sachau, I, 190).! 

Bien entendu, Al-Biruni n'a pas garanti 1 ’authenticity de la 
legende, mais il nous suffit ici de constater qu’il n’y a denoncd aucun 
anachronisme. 

En ce qui concerne I'existence d’mi auteur alchimique du nom 
de Vyadi, nous pouvons confirmer I’information d’Al-Biruni. Sachau 
ne connaissait sous ce nom qu'un lexicographe (II, 315), mais le 
Tanjur tibetain contient la traduction d’un Rasasiddhiidstra, qui 
ne semble pas nous etre conserve en Sanskrit, qui est attribue k 
Vyadi et dont un extrait a fait, lui aussi, I’objet d’une traduction 
tibetaine {Mdo ’grel, CXXIII, 1 et 3, cf. F. Cordier, Catalogue du 
fonds tiheiain de la Bibliothlque Rationale, t. Ill, Paris, 1915, p. 473). 
On a signale de plus que Vyadi est cite a)mme autorite dans le 
Rasaratnasamuccaya et le Rasaratnapradipa (cf. G. N. Mukho- 
padhyaya. History of Indian Medicine, t. Ill, Calcutta, 1929, p. 758). 
M. G. N. Mukhopadhyaya le suppose postdrieur a Paniui (en I’iden- 
tifiant au grammairien du meme nom) et anterieur a Nagarjuna, 
et il le place au V*^ siecle avant J. C. Nous n’avons pas, toutefois, de 
preuve qu’il faille identifier ralchimiste au grammairien. Une 
indication d’aprds laqueUe celui-ci habitait les Vindhya, semble 
meme le distinguer de I'alchimiste d’Ujain, quoiqu’un meme person- 
nage ait pu vivie successivement en des lieux differents. On jwurrait 
plutot, mais encore sans preuve ddcisive, chercher a identifier I’alchi- 
miste Vyadi avec I’auteur de meme nom d’ouvrages tantriques 
traduits dans le Tanjur {Rgyud ’grel, EXXIV, 34, 37 et LXXVI 
29 et 30). Nous ne pouvons pas non plus le faire remonter au V* 
siecle avant notre ere sans nous heurter au temoignage de la tradition 
notee par Al-Biruni qui le place au I". Il se pourrait seulement 
qu’il eut dte anterieur k Nagarjmia si cette tradition etait certaine, 
mais I’attribution d’un auteur k I’epoque de Vikramaditya est un 
usage frequent et arbitraire (plusieurs auteurs reputes de ce temps, 
sont en realite des premiers si^cles de I’ere chretienne et non contem- 
porains les uns des autres). Vyadi se trouve nomine juste avant 
Nagarjuna dans la liste d’alchimistes qui est donn^e au debut du 
Rasaratnasamuccaya de Vagbhata (I, 3) et c’est encore lui qui 
apparait sans doute sous le nom de Vyalacarya en tete d’une autre 
liste similaire du meme ouvrage (VI, 57), ou Nagarjuna occupe le 
cinquieme rang. Mais on ne peut considerer I’ordre adopts dans 
ces listes comme chronologique car, pour un bon nombre de noms. 


1 Sachau (11; 315 ) n’a pas vu comment raktamala pouvait signifier ‘sang et 
huile ’, mais raUa signifie normalement en Sanskrit ‘ sang ’ en meme temps que ‘ rouge ’. 
Seul amala fait difficult^, ne signifiant pas ‘huile’ mais ‘pur.’ Il faut admettre que le 
texte faisait I’ellipse du mot taila, ‘ de la pure ’ 4tant mis pour ‘ de I’huile pure Ce 
style 4quivoque est bien dans la mani4re des trait4s indiens d’alchimie. 
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il diffdre compl^tement d’une liste k I’autre (les noms memes ne 
concordent pas tous). 

L’etude approfondie de la litterature alchimique indienne, telle 
que I’a inauguree Praphulla Chandra Ray, pourra seule elucider 
des questions de ce genre. En attendant, les donnees d’Al-BIruni 
nous sont precieuses, k condition de les confronter avec celles 
d’autres sources. Cependant le caractere esoterique de la tradition 
alchimique indienne les a rendues plus difficiles acquerir pour 
Al-BirunI et moins sures que dans d’autres domaines. C’est ainsi 
qu’Al-Biruni a con9U pour les enseignements de cette tradition un 
m^ris qui s’explique parce qu’il n’y voyait que vaine recherche de 
richesses et de pouvoir magique et parce qu’il n’a pas pu s’informer 
avec precision des methodes employees. Ea partie chimique de 
cette tradition, qui n’est nullement sans valeur, ne lui a pas ete 
presentee et il n’en a pu connaitre que la partie alchimique. 

Ceci resulte du fait qu’il dit lui-meme n’avoir pu determiner 
avec certitude si les Indiens operaient surtout sur une matiere 
minerale, animale ou vegetale, quoiqu’il lui ait paru que c’etait 
plutot sur une matiere minerale. Ceci resulte aussi de fausses 
indications qui lui ont ete donnees. C’est ainsi qu’il traduit rasa par 
"or” (Sachau I, i88), tandis qu’il s’agit soit du "mercure”, soit du 
cinabre, soit de toute une serie de "corps essentiels”, c’est a dire 
trouves a I’etat natif tels que le cinabre {rasa, daraka, hingula), le 
mica {abhra), les ])yrites {mdkshika) etc. . . Il donne aussi talaka 
(I, 188) comme le nom indien du talc (arabe tdlq) alors que talaka 
designe en Sanskrit I’orpiment qui se presente, il est vrai, en lamelles 
comme le talc, mais qui est jaune (cf. Rasaratnasamuccaya III, 66 
et suivants). 

De ce fait, ce sont surtout ses temoignages sur les legendes in- 
diennes relatives aux alchimistes qui nous sont utiles. Outre celles 
que nous avons rappelees sur un Nagarjuna et sur Vyadi, il nous en 
a preserve une autre dont un pendant exact est connu au Cambodge 
dans I’histoire du Roi Eepreux d’Angkor Thom. 

Da tradition populaire cambodgienne raconte en effet que ce 
roi, invite par un brahmane alchimiste a se plonger pour se gu^rir 
dans un bain medicinal bouillant, aurait voulu que le brahmane s’y 
plongeat le premier. Celui-ci aurait accepte a la condition que 
le roi jetat sur lui, a un moment voulu, une certaine poudre. Ee 
roi, apr^s avoir promis, s’abstint de jeter la poudre et le brahmane 
mourut (Cf. G. Poree et E. Maspero, Moeurs et coutumes des Khmlrs, 
Paris, 1938, p. 73). 

Al-Biruni raconte de son cote (I, 191) le meme evenement mais 
a la difference que le roi n’est pas lepreux. Il est invite par un 
alchimiste a plonger dans une huile bouillante preparee pour le rendre 
immortel, victorieux et invincible. Il n’ose pas et accepte que 
I’alchimiste s’y plonge lui-meme tandis qu’il jetterait divers paquets 
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de drogues successivement dans le bain. Mais, craignant que 
rhomme ne ressorte immortel, victorieux et invincible, il s’abstient 
de jeter le dernier paquet. I/’homme meurt et se trouve change 
en un bloc d’argent. I^a scene est localise a Dhara, capitale du 
Malava. 

ly’histoire indienne d’Al-Biruni est plus claire que son pendant 
cambodgien ou le mobile qui empeche le roi de tenir sa proniesse 
reste obscur, mais il s'agit manifestement d’une meme legende, 
apparemment transportee de I’lnde au Cambodge. Ainsi, tine fois 
de plus, le precieux texte d’Al-Biruni revolt de la comparaison avec 
des donnees qui lui sont etrangeres un surcroit d'interet et de portee. 




LE CITAZIOISH DELEE LEGGI PLATONICHE IN 
AL-BiRUNI 

Per 

Francesco Gabrieei, 

Professore di lingua e littemtura araba nelV Universitd di Roma. 

E noto che VIndia di al-Biruiii racchitide numerose citazioni di 
opere classiche greche,* le piu antiche delle quali sono il Fedone, 
il Timeo e le Leggi di Platone. Ignaro a quanto pare del greco, e 
con solo qualche superficiale conoscenza di siriaco, al-Birunl dovd 
attingere queste citazioni a traduzioni arabe di quei classici, condotte 
direttamente o per trafila siriaca, la cui familiarity attesta 
nel grande scienziato musulmano la sua sete di sa})ere anche in quei 
campi a cui per ragioni linguistiche gli era precluso un diretto 
accesso. Queste versioni arabe di scritti greci, piu che il pure 
testo degli originali, ne riproducono di solito delle joarafrasi o com- 
menti, o redazioni in cui testo e commento sono mescolati insieme, 
talora con pih o nieno profondi svisainenti del testo primitivo. 
Cid, per limitarci qui alle citazioni platoniche, d stato dimostrato 
dal Sachau per il Fedone e d Timeo, di cui al-BirunI sembra aver 
avuto dinanzi tali edizioni parafrastiche.* Questa nostra nota si 
propone di esaminare le citazioni in India delle Leggi, per chiarire 
se anche per esse sia da presupporre in al-Biruni I’uso di una para- 
frasi del genere, o d’una vera e propria versione relativamente fedele. 

Osserviamo anzitutto che a differenza degli altri due scritti 
platonici, per tutte e tre le citazioni delle Leggi in al-BTruni (sette, 
se si consideri la prima jriu lunga e multipla scomposta nei suoi 
singoli element!), e stato possibile indicare con esattezza il corri- 
spondente luogo dell’originale. V’d anche una quarta citazione, 
(190, 9-12), sulla genealogia di Ippocrate, che manca nel testo greco, 
ma al-Biruni stesso ci avverte che era inclusa fuor del libro {khdri^a 
l-kitdbi) a mo’ d'appendice, e ignoriamo con qual nesso, nell’e- 
semplare di cui disponeva. Questo si iniziava, con I’esatta divisione 
in libri, conservando non solo la forma dialogica ma la cara teriz- 
zazione degli interlocutori {India 51, 9-12 = Leges 624): 

(la) Dice lo straniero Ateniese:—Chi ritieni sia stato causa 
per voi della istituzione delle Leggi, un essere supemo 

1 Vedine I’elenco nella versione del Sachau, Alberuni’s India, I, XLI. 

2 Alberuni’s India, II, 271-72, 277-78. Cfr Rosenthal, On the Knowledge of 
Plato’s Philosophy in the Islamic World, in Islamic Culture, XIV (1940), 395: ‘he 
(Biruni) too had not a pure, untampered text of Plato’s works before him, but, may 
be, a commented paraphrase.’ 
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{ha'd al-mala’ikah) o un uomo ? Risponde lo Cnosio:— 
Un essere superno; e in verity per noi Zeus, mentre i 
Lacedemoni sostengono sia state per loro Apollo; 

Segue il passo, alquanto frainteso, suUa totality della virtd 
{•npos iraaav aper-qv), che il legislatore deve aver di mira (51, 12-13 = 
Leges 630 e): 

(lb) ‘Il divino legislatore deve porre a suo scope, nell’istituire 
le leggi, I’acquisto delle maggiori virtu e I’estremo 
della giustizia’ 

e, assai aderente al testo greco, la lode deUa legislazione cretese, con 
la distinzione in beni umani e divini (51, 13-15 = Leges 6316); 

(ic) ‘tali appunto (per giustizia e virtu) I’autore descrive le 
leggi dei Cretesi, che rendon perfetta la felicita di chi 
rettamente le usa, poiche egli con esse viene a possedere 
tutti i beni umani connessi con quelli divini’ 

Molto interessanti i due passi del secondo libro, che completano 
questo primo gruppo di citazioni, e investono nel complesso felice- 
mente, salvo I’ultimo punto, materia prettamente greca (51, 15-20 = 
Leges 653 ci4-6536-654a): 

(i^?) ‘Dice I’Ateniese nel secondo libro:—Gli Dei, avendo 
avuto pieta del genere umano, nato ai travagli della 
vita, stabilirono per gli uomini delle festivity in onor 
degli Dei, delle Muse (Sakindt),^ di Apollo loro duce, 
e di Dioniso che dono agli uomini il vino come rimedio 
air amarezza della vecchiaia, perche toniassero giovani 
dimenticando la tristezza, e si mutasse I’animo loro 
da angustia in salute’ 

(le) ‘K dice anche che essi ispiraron loro le norme della danza 
e del ritmo, per compensarli dei travagli, e perche 
si abituassero con loro nelle festivita e nelle gioie; e 
percio un genere di musica, in allusione alle preghiere 
agli Dei, fu chiamato ‘‘inni di lode ” ’ ® 

Dal terzo libro e la citazione, o meglio riassunto della pagina 
platonica, sugli antichi cataclismi e spopolamenti della terra, e suUo 

1 La stessa parola apparira piii oltre usata dal traduttore arabo per rendere 
Baifwves e -qpwes '■ esseri doe superiori agli uomini, ma inferiori agli Dd. La 
esegesi coranica a sura II, 249 (p. es. Tabari, Tafsir, II, 364-66) aveva dato aUa 
misteriosa saktnah presente nell’Arca sembianze antropomorfiche e teriomorfidie 
di netta derivazione dalla demonologia pagana. Cfr Goldziber, Abhandlungen 
zur arabischen Philologie 1 , 176-204. 

* Qui e del tutto irriconosdbile I’etimologia platonica in 654a: 
titvofiaKevai to napa rijs go^pO’S ip.<l>vrov ovop,a. Ci si potrebbe poi domandare se quel 
fi r-ratnz del testo Sachau non sarebbe forse da leggete fi-z-zamr: ‘musica auletica’ 
per la preghiere agli Dd. 
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state innocente e felice deirumanit^ all'alba della sua storia (iqe 
11-15 = Leges tyya-b, 6786-6796). l>ella forma dialogica si serba 
ancora traccia, benche inesattamente, che neU’originale tntte le 
affermazioni sotto riportate sono in bocca all’Ateniese: 

(2) ‘Dice I’Ateniese nel terzo libro che ci furono nella terra 

diluvi e morbi e cataclismi, in cui non si salvarono del 
genere umano se non pastori e inontanari; furono, 
qu^ti superstiti della specie, inesperti di frode e 
desiderio di sopraffare. K dice lo Cnosio che essi da 
principio si amavano scliiettamente fra loro, per la 
solitu^ne del mondo deserto, e perclie non era loro 
angusto lo spazio } ne li obbligava a darsi da fare 
(per sostentarsi); non esisteva ])resso di loro indigenza, 
ed essi non avevano possedimenti ne beni,^* ne avarizia 
ne argento ne oro. Non v’eran tra loro ne ricclii ne 
poveri. E se trovassimo loro scritti, ne abbondereb- 
bero le testimonianze ’ 

Assai meno felice di questo passo, o\'e I’originale e inteso e 
riassunto ottimaniente, e I’liltima citazione dal lil)ro quarto, sulla 
gerarchia degli onori dovuti agli Dei patrii, ai demoni, eroi e genitori 
(59, 17-19 = Leges 717 b-c): 

(3) ‘E doveroso per chi rende i i^ieni onori (alia divinitk) di 

prendersi a cuore il culto degli Dei e degli eroi (o 
demoni, Sakindt), e di non ]3orre idoli particolari a 
capo degli Dei patrii; quindi gli onori dovuti ai genitori 
da vivi sono tra i massimi doveri, nella niisura del 
possibile’ 

Per giudicare della relativa aderenza all’originale di queste 
citazioni in al-BTruni, pud essere interessante confrontarle con i 
relativi passi del Sornmario delle Leggi di al-Farabi (ms 1429 della 
BibUoteca di Beida), di cui e in preparazione I’edizione nel Plato 
Arabus di Oxford. Diamo qui tradotti di seguito i vari luoghi; 

(la) Farabi fol. 2: ‘Interroga uno sulla causa della istituzione 
delle leggi, cioe sul loro istitutore e fondatore. E 
risponde un altro che istitutore fu Zeus, che presso i 
Greci e il padre del genere umano, e cui si riferisce 
ogni cosa come causa suprema. E ricorda anche 
un'altra istituzione delle Bejggi . . .’ 

(16) fol. 3; ‘Spiega come il proposito del legislatore in cid che 
escogita e tocca sia iJ desiderio del favore divino e il 

1 II Tpotfiri e VO del greco farebbe inclinare a leggere ghidha’uhum in luogo di 
‘ard’uhum, se non vi fosse I’ininiagine del 4 ^qa bihim, che esige appunto un nonie 
di luogo. 

* Da leggere certo 'aqdr (olieqaeis koI okciIij) anziche 'iqdd (Sachau traduce 
‘contract’, ma il plurale di 'aqd e ‘uqiid, e non e certo da pensare a un infinito). 
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consegu^ento del premio celeste e dell’altra vita, e il 
procacciamento delta somma virtu.. ’ 

(ic) fol. 3: (manca la menzione delle leggi di Greta) 'Divide 
poi le virtd, e spiega che ve ne sono di umane e divine’ 
{id-e) fol. 6: ‘II legislatore stabili giomi e tempi festivi con 
cui gU uomini si ddettassero, e che fossero loro divini 
piaceri, e cosi i generi musicali cui dettero corso per 
la naturale inclinazione in cio nota, e per un divino 
piacere. E adduce esempi noti presso di loro, come la 
danza e it suono dei flauti.. ’ 

(2) fol. 9: ‘ (la legge si obUtera) per accidenti suUa terra, come 

diluvi e malattie mortali, che estinguono gli uomini. 
Gita poi in esempio il diluvio, con cui furono sommerse 
le altre citta, e comincid poi a raccogliersi e crescere 
una nuova.. E in principio quegh uomini ebbero 
costumi lodevoli, che poi, col crescere delta molti- 
tudine, mutarono; in quel tempo, ciod dopo il diluvio, 
si guardavano tra loro con volto lieto e benigno, ed 
animo amico, ma poi, crescendo di numero, comincid 
a poco a poco a crescer fra loro I’invidia.. ’ 

(3) fol. 13: ‘ vSi volge poi a parlare dei figli e dei padri, dei loro 

doveri ed uffici, e come li adempiano ecc.. ’ 

Un confronto fra quest! estratti di al-Farab! e le relative cita- 
zioni di al-Biruni d tutto a vantaggio di queste ultime. Gid d certo 
in parte dovuto al carattere compendiario dell’operetta farabiana, 
ma anche a un assai maggior contatto con roriginale che la fonte 
di al-Biruni rivela; si vedano in particolare la, ic, 2. Gli inter¬ 
locutor! sono meglio specificati, la forma dialogica, subito 
perduta in al-Farabi, lascia ancor qualche traccia in Biruni. Se 
possedessimo intera la fonte di questo, come intero abbiamo it 
compendio di al-F'arabi (che conosce perd solo i primi nove libri 
delle Ueggi), tale divario qualitativo apparirebbe probabilmente 
ancor maggiore. 

Goncludendo, la redazione araba delle Leggi di cui si servi 
al-Biruni (e che potrebbe esser quella di Hunain ibn Ishaq o di 
Yahya ibn ‘Adi, ricordate dal Fihrisi) 1 ci sembra da quest! saggi 
una vera e propria versione (s’intende, come al solito, piuttosto 
libera e qua e la parafrastica), anzichd ima sistematica parafrasi o 
un commento, quale fan presumere alcune delle citazioni del Fedone 
e soprattutto quelle del Timeo, nell'opera biruniana. Almeno per 
quanto ri^arda le Leggi, I’autore India ebbe forse dinanzi un 
Platone piu genuino che non il'Maestro secondo’ al-Farabi, il capo- 
scuola del (neo) platonismo nel mondo musulmano. 

1 Fihrist 246. Per quella di Hunain, vedi anche Bergstraesser, in Abhand 
lungen fur die Kunde des Morgenlandes, XVII (1925) 50 {ft s-sumn). 



REMARKS ON AL-BIRUNI’S QUOTATIONS FROM 
SANSKRIT TEXTS 

By 

Prof. Dr. J. Gonda, 

Utrecht 

As is well known,^ Al-Biruni gives a list of names of the eighteen 
Puranas, which is of interest to students of Sanskrit literature, 
because it shows that these texts existed in the first half of the 
eleventh century. Of this huge mass of literature the Arabic author 
has only consulted parts of the Matsya, Aditya, Vayu and Visnu 
Puranas, and, also, the Visnudharmottara. Now, his quotations 
from these works do not always tally with the Sanskrit texts which 
we possess iu our editions. 

This fact has, of course, been stated by Sachau in the copious 
annotations added to his translation of Al-Biruni’s admirable 
‘ History of India ’. It would, however, appear to me that the learned 
translator has put too many question-marks in his commentary. 
Now that we have more texts at our disposal and have gained a 
deeper insight into the Puranic traditions and the history of this 
kind of literature, it is possible to give some additions and to propose 
some corrections on his notes. In most cases these corrections 
remove any doubt as to Al-Biruni’s accuracy and familiarity with 
the texts which he consulted. 

Whereas, for instance, Sachau ® must confess that he did not 
know the Sanskrit original of the Visnu-Dharma quoted by the 
Iranian scholar, and stated that it is totally difierent from the 
Visnu-Smrti or Vaisnava-Dharmasdstra, translated by Jolly, other 
scholars have seen that this work is in fact identical with the Visnu- 
dharmottara-Purana,® as has been surmised by Sachau himself 
at the end of his note. 

‘When, at the end of the yuga, the evil will have reached its 
highest pitch’, Al-Biruni says* in accordance ^with this Purdna, 
‘there will come forward Garga, the son of J-^-V, the Brahman, 
i.e. Kali, after whom this yuga is called-’ And further on * he 

r Al-Biruni, Tarikh’al-Hind, XII, p. 63; E. C. Sachau, Alberuni’s India, an 
English edition (Eondon, 1910), I, p. 130. 

* Sachau, o.c., II, pp. 275!. 

® I refer to M. Winternitz, Oeschichte der indischen Litteratur, p. 446. 

* Tarikh’al-Hind, XEIH, p-192Sachau, I, p. 382. 

6 XEVI, p. 199; I, p. 397 - 
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quotes from the Visnu-Pur 4 na:'. . . in the Kaliyuga, (Visnu) in the 
shape of Kali, the son of J-S-V, the Brahman (wiU appear) to kill all, 
and to make the cycle of the yugas begin anew.’ 

Now, this name of J-S-V, which puzzled Sachau, is, in fact, 
not in the passage of the Visnu-Purana quoted by the German 
translator, viz. 3, 2, 57 ^•> which runs as follows: kaler ante punar 
harihj kalkisvarilpt durvrttdn marge sthdpayati prabhuh. It cannot 
represent Yasoda,^ and is, in my opinion, identical with Visnuyasas, 
who, according to the same Purana and other texts, was the father 
of Kalkin—for Visnu’s tenth avatara, which is yet to come, is, of 
course, meant by Kali in Al-Biruni’s text—: Vi. Pur. 4, 24, 26 
' when the close of the Kali age shall be near, a part {amsa) of bhagavat 
Vasudeva... .will be born in the house of the eminent brahman 
Visnuyaias_appearing as Kalkin_ 

That the author or his source mistook Kali, the personified 
spirit of the evil age and the king of the godless, for his antagonist ® 
can easily be explained. The name Garga is unknown to me in this 
connection. That it should be identical with Gdrgya, the name of 
one of Kalkin’s faithful relatives according to the Kalkin-Purana,* 
seems less probable than the supposition that it is the name of the 
famous rsi and astronomer Garga, whose ‘so-called Samhiti’ is 
quoted by the Iranian scholar. 

Among the longer quotations from the Visnu-Purana, found in 
the Tarikh’al-Hind, some are of special interest. After having said ® 
that, according to this Purdna (where?), the number of heUs is 
88,000,® Al-Biruni translates a part of this work, which in the main 
corresponds with 2, 6, 7ff. in the printed edition (Calcutta, 1882). 
As Sachau remarks, the order in which the hells are enumerated and 
their names differ to some extent. Moreover, our Vi. Pur. has 
23 names—and in the catalogue, vs. 2-5 even 28—,whereas Al-Biruni 
mentions only 16 hells by name. Now as to the order, this tallies 
with that found in the Brahmdnda (U. Bha. Upa. P 4 . 4, 2, I46ff.) 
and Vayu (loi, i46ff. or 2, 39, i46ff.) Puranas.^ These texts, 
which agree on many essential points—according to Kirfel they 
originally formed one Purana®—contain, however, 29 names, of 


1 As suggested by Sachau, o.c., II, p. 349. 

2 See also E. Abegg, Der Messiasglaube in Indien und Iran (1928), p. 58. In 
other texts (e.g. Mbh. 3, 190, 93; Hariv. 42, 2367 and Vayu-Pur. II, 36, 104) Kalkin 
himself is named Vispuyaias. 

8 See also Abegg, o.c., pp. 2off., 76 and 115. 

* See Abegg, o.c., p. 84. 6 VI, p. 29; I, p. 60. 

8 Some texts give 28, some 21, some 28 kotis, etc. 

7 The^ Visnu-Purana, on the other hand, agrees, in the main, with Brahma-, 
Garuda-, Siva-Puranas. See W. Kirfel, Die Kosmographie der Inder nach den 
Quellen dargestellt (1920), pp. 148!. 

* W. Kirfel, Das Pur^a Pancalaksana (1927), pp. xff. 
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which the numbers 3, 4, 8, 9, 14, 16, 17, 23-29 are missing in Al- 
Biruni's text, which has, on the other hand, a hell Rudhira after 
no. 15 Rudhirdndha. Curiously enough, the name Rudhira is found 
in the Gar. Pur., where Brahma and Vi. Pur. have Rudhirandha. 
As to the names of the other hells, Krmisa is the form given by 
Vi. Pur. C.S., whereas Brnd. and Va. have Krmibhaksa (no. 10) and 
Krmi (no. 9). 

Similarly, Visasana exactly tallies with Vi. Pur. \Tsasana, 
against Visarnsana in Brnd.-Va.; and Vahnijvila (Al-Biruni, Vi. c.s.) 
against Agnijvala (Bnid.-Va.). Al-Binmi’s last name, Sandamsaka, 
corresponds to Sandamsa in all other texts. The impression we have 
from these facts, viz. that Al-Biruni’s source was either an inter¬ 
mediate between our Vi. and Brnd.-Va. texts or an amalgam—^if he 
did not amalgamate it himself in some way or other—is corroborated 
by a close inspection of the detailed descrii)tiou of punishments 
added to the names of the hells. Some categories of sinners, men¬ 
tioned by the Arabic author, are neither in the Visnu-group, nor in 
Brnd.-Va., e.g. ‘the person who helps the man who makes a false 
claim etc.', who is condemned to the Raurava hell and ‘the princes 
who do not look after their subjects ’, who go to the Taptakumbha. 
In other cases various categories of sinners who, according to the 
Sanskrit texts, go to two or three different hells, are condemned by 
Al-Biruni to the same jilace of damnation. In ])laces some parti¬ 
culars, whilst absent in Brnd.-Va., tally with the \’isnu text, e.g. in 
the combined descrijjtion of the sinners who will come to the Vimo- 
ha(-na) and Krmibhtiksa hells of the Sanskrit works: the man who 
hates his father and the man ‘who does not honour the gems wloich 
God has made glorious’ are mentioned by the Vi. Pur. (‘he who hates 
his father... .and w^ho spoils i)recious gems’, \\ 14). 

Other categories, mentioned by both groups of vSanskrit texts, 
e.g. in the same paragraph the maryadadusaka, are missing in the 
Arabic text. The distribution of the subject-matter over the 
verses or jjaragraphs dealing with the same hell repeatedly differs 
in all traditions: whereas, for instance, Vi. Pur. agrees with Brnd.- 
V 4 . in condemning the wretch w'ho eats his meal before offering 
food to the gods, manes and guests to the Balabhaksa, and (dis¬ 
agreeing wdth these texts wliich send the following categories of 
sinners to the same hell, viz. Visarnsana : the maker of arrows, the 
potter, the robber of a golden ornament, the physician and the man 
who sets fire to a pleasure-garden) sentences the maker of arrows to 
■ an abode, called Vedhaka (‘the piercing one’), and the maker of 
swords and other wreapons to the Visasana, Al-Biruni’s text sends 
him ‘ who does not honour the rights of parents and grandparents, 
who does not do his duty towards the angels, the maker of arrows 
and spear-points’ to B^labhaksa, and, in harmony with Vi. Pur., 
the maker of swords and knives to Visasana. 
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Finally, the sinners in the intoxication of youth, mentioned by 
the Iranian author, only recur in the §iva-Pur., which, in general, 
agrees with Vi. Pur. All things considered, it is clear that in¬ 
accuracy on the part of Al-Biruni is not the only factor to be reckoned 
with, when trying to explain the discrepancies displayed in his 
text. 

In commenting upon the lists of peoples who inhabit the five 
regions of Bharata, given in the 2gth chapter of the Tarikh’al-Hind,^ 
Sachau ® confines himself to the remark that the Arabic text 
mentions the directions in the following order: east, south, west, 
north, whilst the Sanskrit Vayu Pur. has: north, east, south, west. 
As, however, with regard to Al-Biruni's extract from Varahamihira’s 
Samhita dealing with the same subject, he remarks that, given the 
very considerable number of discrepancies between the Arabic and 
the Sanskrit texts, ‘ Al-Bimni and his Pandit may not have read their 
manuscript with sufficient accuracy’, it is worth while to ask our¬ 
selves carefully, whether he is right in putting so many question- 
marks in his translation.® 

Pathesvara in Al-Biruni's Vayu-list: cf. ^atapathesvara in the 
printed Vayu-Pur. (I, 45, no) which may be explained as originating 
in sahapatesvara- (cf. Brnd. Pur. Pu. Bha. 16, 41: sahapataccardh). 
Kisadya: Kisasna, Kisasta, Kisajya Va. Pur. As to the Arthayasavas 
and Puhliiigas, instead of these names the V&yu text has aiha pdrive 
tilangds ca, wliich is doubtful, because the Tilaiigas arc mentioned 
as a Southern people in the Mdrk. Pur. 58, 28, with good reason 
doubtless, because the name wdll be the same as Tailanga, that 
is Telinga, the Telugu country.® As especially with regard to the 
first name, the other texts have different forms, part of which seems 
to be mistaken, it is possible that Al-Biruni read in his source what 
we find in the Arabic text. 

A similar remark may be made wdth regard to Mashaka and 
Mudrakaraka. Pratragira, however, seems incorrect; we expect 
Antargiri or Antargir, a, given by many texts. Prathanga: corrupt ? 
Instead of Malada (Brnd.-Va.) the famous Mdlavas seem to have 
crept in. The form Malavartika is also found in the Brahm. Pur. 
(M^avartika Brnd., Malavartin V 4 .). 

Instead of Abika all parallel texts have Videha, which is correct. 
Govinda Va.: Gonarda Brpd., Matsya-Pm. The first six names of 
peoples in the South exactly correspond with those found in Va. 
(Cola Brnd., Mats.). Al-Biruni may have read Rumana, because 
there are many variants: Kumana Va., Kum&ra Brahm. etc. Mahisa: 
Mahisika Brnd., M&hisaka or -ika the other texts. Ishika: cf. 

1 XXIX, p. 150; I, pp. 299f. * Sacbau, o.c., II, p. 335. 

s See also Kirfel, Kosmographie, pp. jiH. 

* F. B. Fargiter, The Mirkaodeya Pur&na, translated (Calcutta, 1904), p. 267. 
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Haisika Bmd., Caisika V 4 . etc. (sandhi!).^ Savara, like Mirk.: ca 
Vardi ca Vi., Sarava Brnd. The parallel texts give Pulinda; the 
Jaina canon, however, knows these mlecchas also as Pulindras,^ 
which is (erroneously ?) read by Vi. Vindhyamhli: -ika Vi., -mauliya 
Brnd. Mulika; Maulika Brnd. and other texts, Maunika Vi.; Gar. 
Pur. (55, loff.) has Mulaka. Naitika: Naisika Mirk, and Nairnika 
Vi. after Bhogavardhana. Udbhira: Udbhida Vi., Mirk., UUda 
Vim. Pur. It seems that Al-Biruni has erroneously split up Nala- 
kalika (Vi.) into two names: the Javanese Brnd. Pur., however, hUvS 
Nalaka (142, 18).® The two following words (not marked in 
Sachau’s translation !) are clearly mistaken: Vi. (128) has ddksind- 

tyai ca vai deid .‘ (these are) the countries of the Southern 

region’. Here, the Iranian scholar adds the peoples of the West 
to the Southerners. It mu.st be remarked that the Javanese Purina 
mentions the following peoples in the Western borderlands of the 
Dekhan (Daksinipatha), which tallies with the fact that some of 
them are expressly said to dwell in tlrese regions. The country of 
the Surj)akaras c.g., was, according to the Mahibhirata (2, 31, 65; 
3, 88, J2; 12, 49, ()6f.) in the »South, and near the vSouthern sea in 
the Western region of India.^ Again the name Tillita, which I 
have not met wdth elsewhere, corresponds with a variety of forms 
in the Sanskrit texts (Kalitaka Vi., Kuntala Brnd. etc.), so that Al- 
Biruni ma}'^ have read it. Similarly, Krala Al-Bir.: Surila Vi., 
Kirita Brnd., Sirala Mats. R upaka is found in Brnd., Vi. has Rupasa, 
Timasa in the Vaniana-Pur.: Tapasa Vi., Tapaka Brnd. Tarupana: 
Turasita Va., Kariti Brnd. and other forms. Karaskara is, as 
Kiraskara, found in Mats.: Paraksara Vi. and other forms in the 
other texts. Uttaranarmada also Mirk. 51: Antaranarmada Brnd.- 
Vi. The erroneous form Bhinukacchra is read in the printed 
Viyu text: Bhirukaccha Mats. Sirasvata Brnd., Mats, etc.: 
Sisvata Vi. Hudvuda, which I have not found elsewhere, is probably 
mistaken, the Sanskrit texts have Arbuda, wjiich is correct. In 
the following paragraph, which mentions the peoples in the West, 
Al-Biruni has united part of the inhabitants of the Vindhya Moun¬ 
tains and part of the Mountaineers {parvatdirayinas) ®—^two cate¬ 
gories distinguished by the Sanskrit texts—^into one group. 

The form Malada is also given by Brnd.: Milava (Vi., Mats.) 
is no doubt correct, but it was, I think, not read by Al-Biruni. 
Baiirna may have arisen from a confusion of characters in the 

^ See also Pargiter, o.c., p. 334. 

* I refer to Kirfel, Kosmographie, p. 227. 

* Old-Javanese Brahmdrida-Purdria, ed. by J. Gonda (Dutch title and intro 
duction, Batavia, 1932). 

4 See also Pargiter, o.c., pp. 338!. 

® Called the countries on the flank of the Himalaya, according to the J avanese 
text (143, i). 




Il6 Air BIRUN 1 COMMEMORATION VOLUME 

Arabic manuscript-tradition: all Sanskrit texts have the well-known 
name Dasarna. Instead of Tosala and Kosala, given by the Sanskrit 
texts, Al-Biruni, like the Javanese Parana, gives (or found?) only 
the last name. Instead of Tharpura Tumbura Va. and Mats, have 
Tumura Tumbura, Brnd. Tuhunda Barbara, Brahma-Pur. Tumbura 
(Tu)Cara etc. As Tumura and Tumbura are in all probability two 
names for the same tribe or group of tribes or, rather, two variants 
of the same name,^ a text which, like Va., gives Tumura and 
Tumbura, does not seem to have preserved the correct tradition. 
Instead of eleven peoples iu the parallel Sanskrit texts, Al-Biruni 
mentions only two, Shattumana and Padha, which do not tally 
with any of the variants found there. The next name, however, 
is as good as identical with Karnapravarana (Bralima-Pur.): in 
Bnid., Va. etc. the first part of the w'ord differs. Huna: as Huna 
only in Va. Sahuhuka (Brnd.) and Sahudaka (Va.) might indeed 
be interpreted ‘and the Huliukas’, but I have found no such name 
elsewhere. Tamara Brnd., Jav. : Tamasa Va. As to the peoples 
in the North: Al-Biruni has split up the name of the Vdtadhanas 
(Vddhadhana \''a. 113), who are also mentioned in the Mahabharata, 
into tw'o names. Aparanta Brnd. etc.: Aparita Va. The correct 
form Pahlava has only been preserv'ed by Al-Biruni and Vd. Pur. 
(var.: the text has Pahnava). Madhra: read Madra, this is the 
name of a well-known people,® which is given as Madraka by 
Mdrk. and other Puranas, whereas Vd. erroneously reads Bhadraka 
and Brnd. Mandala. 

Saka, Drihala may have been in Al-Biruni’s source, since the 
other texts give a variety of forms: the Sakas are no doubt meant 
together with another peoi>le. Litta: cf. Balittha Vdm. Pur. 
After 10-16 other items Va. has Pahlava and Bahyatodara {pahlava 
vdhyatodardh), probably erroneously, to which correspond other 
expressions in Brnd.; as the Iranian scholar gives only five syllables, 
he has, in all probability, misunderstood his source. Bharadva 
(not marked by Sachau !) must be Bharadvaja. Jangala appears in 
Matsya-Pur. (114, 43, after Sainika which corresponds to Sulika in 
the Arabic text), Brahma-Pur. and other sources. Daserakas or 
Ddserakas are mentioned in other texts®; Kaseruka (Va.) is 
erroneous. Talakuna: Talasala Brnd., Talagana Mats., Stanapa 
Vd. Sulika: Culika Mark., Bhusika Brnd. and many other variants 
elsew’here, but further on Mark. (41) has Sulika which is probably 

1 See J. Gonda, Tumura's en (^avara's, in: Bijdragen tot de Taal-, Land- en 
Volkenkunde van Nederlandsch-Indie, 90 (The Hague, 1933), pp. 167!!. As to the 
'variation -m- : -mb- in Munda languages see now also F. B. J. Kuiper, in: Orientalia 
Neerlandica, A Volume of Oriental »Studies, published under the auspices of the 
Netherlands' Oriental Society (Leiden, 1948), pp. 372!!., especially p. 383. 

2 See also Pargiter, o.c., pp. 3i5f. 

2 I refer to Pargiter, o.c., p. 321. 
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correct.* J 4 gara, which I have not found in the Sanskrit texts, 
may correspond to Jaguda (M 4 rk. 40), Juhuda (Vfi. 113). So, many 
names in Al-Biruni’s texts, which puzzled Sachau, can be explained. 

Bet us now consider the list of names which Al-Biruni took 
from the Samhita of Varahamihira.® In a number of places the 
Iranian scholar has, indeed, erred in wrongly dissolving compounds: 
Sdlvani Pojjih 4 na instead of Salva, Nipa, Ujjihana; Merit (a well- 
known name, often found in his work), Kanastharajya instead of 
Meruka, Nastar4jya (‘the Kingdom of the Dead') etc. But could 
it be expected that Al-Biruni should know or interpret all these names 
correctly, which have often been inaccurately understood by native 
authors? Then, there are minor discrepancies: Phalgulu Al-Bir.: 
Phalguluka Var. etc. Twice the order of the names is different: 
§5 after Kapila six names have been moved from their place and put 
at the end of the paragraph; and, §3 Purika Da^arna Var. Five 
times a country, mentioned by Varahamihira, is missing in the 
Arabic text: §i before Manu: Samkhyata, which is, however, also 
missing in the Para.sara text quoted in Bhattotpala’s commentary, 
and Pargiter, in his commentary upon the parallel Markandeya 
text,® says that Ghosasanikhya (Mark, has a different order of 
names here) may mean ‘ those who are reckoned among Ghoshas or 
herdsmen’, and be an adjective to Khasas. *So the absence of this 
word in the Arabic text may be due to deliberation. Madhyamika, 
after Matsya, is also missing in Mirk., like Gavya (before Yaudheya, 
§8). Pahlava, at the beginning of §5, and the mount Ksurarpana 
(after Vanaugha, §6) are, on the other hand, present in Mark. After 
§aka (§6), where Mark, adds twelve names which are unknown to 
Varahamihira’s text, and Parasara mentions a number of other 
names, Al-Biruni gives: ‘Mleccha, i.e. the Arabs.’ We now come to 
those names which at first sight may seem faulty: Gaja (§1) may be 
the result of a literal interpretation of Var.’s Gajahvaya (14, 4) ‘the 
town called after the elephant’, i.e. Hastinipura as ‘the towm called 
Gaja’. Tulya (§2) (or Padmatulya?): Milyavat Var., Minava 
Mark., ? Krirasamudra, which is, of course, corrupt: Ksiroda- 
samudra Var., Samudra Mark.; Colika: Cedika Var., Cedi Mark., 
? Urdhakarna agrees with Mark.: -kantha Var. Sairikirna (§4): the 
commentary, quoted by Kern, reads Sairikirna {sairi is in part of the 
manuscripts) and takes this for one word: Saurikirna Kirfel, Sauris 
Kirnas Kern, Sailika Mdrk. Tankana: Kankana Kirfel, p. 84 


1 See Pargiter, o.c., pp. 323f. 

2 Cf. the text in Kern’s edition: The Brhat Sainhitft of VarShamihira, Bibl. 
Indica (Calcutta, 1865), ch. 14, pp. 87!!.; the translation by the same scholar in 
J.R.A.S., 1870, pp. 8ifE. (= H. Kern, Verspreide Geschriften, I, The Hague, 1913, 
pp. 234ff.), and, moreover, Kirfel, Kosmographie, pp. 8iff., who made use of another 
edition of VarShamihira’s work, viz. Sudh&kara Dvivedi (Benares, 1895). 

3 Pargiter, o.c., p. 351. 
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(which is read by one MS.): Tahkana Var. text. Kauverya: the 
river Kaveri in the Sanskrit texts, jarmapattana is mistaken, but 
Mdrk. has Carmapattanivdsinah: Dharmapattana Var. Instead of 
Krsnavellura (Var.) tiie Arabic text reads Krsnavaiddrya which is a 
‘sanskritized’ form of the same name; Var. MS. G has Vaidhra. 
Sibika is also read by MS. D, the other Var. MSS. have Pisika or 
Pisika, as Mark. has. Suryidri agrees with Mark.'s reading and 
most Var. MSS., as far as Kem saw'. Divarsa: the Var. MSS. give 
a variety of readings: devarsi A, varsdryaka S, carthakarsaka C etc.. 
Par. seems to have read X{?)vervdruka, Kem interprets Cerya, 
Aryaka. Kravya: all Var. MSS., except A {kravydddn) read kravyd- 
khya-. Dramida like one Var. MS.^: Dravida Var. Maraka: Mdkara 
some Var. MSS., Margara other MSS. Karnapravarana is read by 
some Var. MSS.^ Mathara: this is no doubt the Western people 
mentioned as Ramatas, Ramathas, Ramathas in Mats. (113,42), Mbh. 
f 3 . 51. 25 etc.) and, asMatharas, in Mark. 57, 37. Tarakruti: Tarak- 
suti tw'o Var. MSS.® In §8 Giri is due to a misiiiterfjretation of 
Var. 24 . . . hiniavdn vasumdn girir dhanHsnmm ca ‘ (In the North 
lie) the mountains... .Himalaya, V., Dli.’ Agnitya is read by the 
Var. MSS. except tw’o. Sataka like Mark, and many Var. MSS. 
Instead of abhisdradarada- (Var. 29) the Arabic text reads Abhi, 
Sarada (haplography). Rdstra must be \^anarastra ‘The Kingdom 
of the Woods’. Palola: see Kern,* Nandavistha (instead of 
Divistha): dittography. Punjadri, like four Var. MSS.: Munjddri, 
a well-know n mountain. 

So, on the strength of a critical examination of these lists we 
refrain from imputing to Al-Biruni such a lack of accuracy in this 
matter as might be suggested by Sachau’s remark. Some of his 
readings are even of value to those scholars who apply themselves 
to the study of Puranic traditions. Although the results of a 
thoroughgoing comparison of all texts used by the Iranian author 
are not alwaj's abundant,® Sanskrit philologists as well as Al- 
Biruni students may be interested in them. 

1 Kern, Yerspreide Geschriften, I, p. 235, n. 12. 

2 See aiso Kem, o.c., I, p. 235, n. ii. 

2 See also Pargiter, o.c., p. 372. 

* Kern, o.c., p. 237, n. i. 

® I refer to my remarks on Al-Biruni’s quotations from the Bhagavadgh^, 
to be found in my paper: 'The Javanese version of the Bhagavadgitd' in; ^jdscbrift 
voor Indische Taal-, Land- en Volkenkunde, 75 (Batavia, 1935), i>p. 36-82, esp. 
pp. 48-51. 



THE ADVAITA DOCTRINE IN AEBERUNI 

By 

The Rev. H. Heras, S.J., 

Director, Indian Historical Research Institute, Bombay 

Alberuni was one of the most learned Muhammadans who 
entered India during the Afghan period, if not the most learned of 
all. He was an astronomer and a philosopher, and, as befits a man 
of learning, he was wise enough to study and appreciate the opinions 
and beliefs of other people. His travels through India gave him a 
good opportunity to study things Indian, and the account he has left 
to us of his Indian studies is not the hurried narrative of superficial 
impressions of the average modem traveller through the East. It is 
a conscientious, deep, well-reasoned and scholarly treatise concerning 
all important subjects prominent in India in those days. He 
mentions a number of Indian authors and books, like the Mahd- 
bhdrata, the Rdmdyana, the Bhagavad Gita, the Brhadsarhhitd of 
Varahamihira, the Mdtsya Purana, the Visnu Purdna, the Vdyu 
Pur ana, the Manusmrti, Patanjali, the Brahmasiddhdnta of Brahma¬ 
gupta, the Sdmkhya Sutras and others, from which he quotes freely, 
with S3mipathy and xmderstanding, in a very scholarly way, as 
behoves a learned man who takes pleasure in acquiring new know¬ 
ledge staying above all petty feelings and religious scmples. 

None of the Vedantic authors is ever mentioned by Albemni; 
yet while delving into the nature of God he clearly explains the 
foundation of the Advaita School.^ 

On this point he writes as follows: ‘They consider the unity of 
God as absolute, but that everything beside God which may appear 
as a unity is really a plurality of things. The existence of God they 
consider as a real existence, because everything that exists exists 
through him . It is not impossible to think that the existing beings 
are not and that He is; but it is impossible to think that He is not 
and that they are’.* 

Alberuni’s first statement may appear somewhat confusing to 
those who know the mind of the ancient Indian sages. The latter 
dearly say that this plurality of things by which we are surrounded is 
but an illusion for one who does not see anything else beyond; but 


1 In di. II. 

2 Sadiau's transl., I, p. 31. 
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all these diverse things lead the wise to see the ultimate Reality which 
is behind them all: 

‘ There is on earth no diversity. 

He gets death after death, 

Who perceives here seeming diversity. 

As a unity only is it to be looked upon— 

This indemonstrable, enduring Being, 
vSpotless, beyond space. 

The unborn Self, great, enduring. 

By knowing Him, only a wise 

Brahman should get for himself intelligence’.’ 

Though contradictory in a])pearance, Alberuni says absolutely the 
same. The world is really ‘ a plurality of things ’; there is no doubt 
about it; yet all this plurality ‘may appear as a unity’. How? 
To him whose mind is trained. That is the reason of that Upanisadic 
prayer: 

Tamaso mcl jyoHrgamaya.^ 

To look at the things of the world and not to rise from them to 
the Supreme Being, is not human; animals also see them all. For 
our intellect tells us that all these things are transient, passing, 
fleeting, appearing and disappearing in a continuous flux, the 
samsdra of Vedic literature, and all of us with them. And they, 
being so, cannot exist without a foundation. Because being transient 
they do not in reality exist. “How can that be a real thing,’’ asks 
Socrates in one of the platonic dialogues, “which is never in the 
same state ? ’’ * For existence means steadfastness, steadiness, 
immobility, unchangeability. Such is the existence of God, 
through whom everything else exist. Hence Alberuni adds: 
‘ The existence of God they consider as a real existence, because 
everything that exists exists through him ’. He is therefore Satyasya 
Safyam, the motionless rock upon which the whole universe is 
founded, according to those w’ords of David: ‘ He is my rock and my 
salvation 

Alberuni says that ‘ this is what educated people believe about 
God’, for whosoever does not see this One Reality beyond the 
diversity of things, is not properly educated, and lacks something 
which is essentiedly human. His life is totally wasted: 

As water rained upon rough ground 
Runs to waste among the hills. 

So he who sees qualities separately 
Runs to waste after them. 


1 Bfhadaranyaka Vpmisad, IV, 4,19-21 (Hume’s, p. 143). 

2 Ibid., I, 3, 2<S. 3 Plato, Crafylus, 439 E. ■* Ps., LXI, 7. 
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As pure water poured forth into pure 
Becomes the very same, 

So becomes the very soul, O Gautama, 

Of the seer who has understanding.^ 

For ‘the perfect man is not aware of anything than God, his own 
higher self’.® One who has acquired this mystical knowledge, one 
who sees One only in the midst of the diversity of the universe, 
owing to his intellectual training, sees God in all and all in God, 
which is a very high attainment in the life of man. Once more 
the Brhadardnyaka Upanisad says: ‘It is as, when a drum is being 
beaten, one would not be able to grasp the external sounds, but by 
grasping the drum or the beater of the drum, the sound is grasped. 
It is as, when a conch-shell is being blown, one would not be able 
to grasp the external sounds, but by grasping the conch-shell or the 
blower of the conch-sliell, the sound is grasped. It is as when a lute 
is being played, one would not be able to grasj) the external sounds, 
but by grasping the lute or the jjlayer of the lute, the sound is 
grasped'.® St. Paul in his epistle to the Romans had also repeated 
the same, idea: ‘The invisible things of Him, from the creation of 
the World are clearly seen, being understood by the things that are 
made’.'' 

Alberuni proceeds to give the reason why God is the Real 
Existence, while creatures exist only through Him: ‘ It is not impos¬ 
sible’ he says, ‘to think that the existing beings are not and that 
He is, but it is impossible to think that He is not and that they are’. 
Alberuni’s statement is very bold but it is philoso])hically true. 
While he explains the theological ideas of ancient Indians, he is able 
to think of the existing creatirres as not existing, for they actually 
began to exist one day; consequently they did not exist before; 
just as it is possible to think that God exists; but it is not possible 
and is totally absurd to think that He is not for he is the Necessary 
Being, Self-subsistent, Svayambhu. The Bhava Vrita of the Rgveda 
after describing the nothingness that existed before the Creation 
describes Him as existing bj’^ liis own power: 

Amt avatani simdhayd tat ekarh.^ 

Such a Being is the Existing one. One, indeed, like whom no 
other being exists. And that is the reason why God Himself gave 
to Moses the description of His existence as his most proper name. 
Some may call him the Infinite, the Omnipotent, the Omniscient, 


1 Katha Upanisad, IV, I 4 -I 5 ' 

2 Ty 9 ,gi 4 §.nanda, Aphorisms on the Gospel of Divine Love, p. 67. 
s Brhaddranyaha Upanisad, II, 4, 7-0. 

♦ Rom., I, 20. ® Rg., X, 129. 2. 
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the Merciful, the Changeless One: but He called Himself, ‘He who 
exists'.^ Very wisely therefore the early Proto-Indians styled 
Him Iruvan, ‘the One who is’.® 

The hiunan intellect cannot easily grasp the real import of the 
divine existence, for it has no other standard of existence to compare 
it with than the existence of the creation; and yet if He is the One 
who exists, the Universe does not exist as He is. 

‘Not by sight can one obtain Him, 

Nor yet by speech or by the mind; 

Except by one who says: ‘He is’. 

How can He be experienced ? 

He should be apprehended as ‘He is’. 

And by his real nature in both ways: 

When He is apprehended as ‘He is’. 

His real nature is made manifest’.® 

The ancient sages nevertheless fully acknowledge this difficulty— 
nay this impossibility without his prasdda —of understanding the 
nature of God. ‘He is incomprehensible, for He cannot be com¬ 
prehended’.* On this account says Krsna in the Gita: ‘I know all 
beings past, present and future, and no one knows me'.® And in 
the same strain Vac says in the Rgveda, referring precisely to the 
unilateral relation of the creatures to the Creator: ‘ Whosoever eats 
food he eats it through Me; those who see, breathe or hear the spoken 
word, through Me see, breathe and hear. They do not know it, 
but they live through me’.® 

God therefore, though man cannot fully understand it, cannot 
but exist; and since the w^orld may one day not exist, the existence 
of the world is entirely different from the existence of God. Hence 
we may boldly say that the w'orld does not exist, which is the con¬ 
tention of {Sankara and his advaitic school, enclosed as if by magic 
in that brief formula, pregnant with the most salutary thoughts, 
which nevertheless has so very often been misunderstood; Ekameya 
advittya. ‘He is one without a second’, i.e. having no other like 
Him. He is not the first in a numerical series, for the world belongs 
to a much inferior category. He constitutes a category by himself, 
transcending all, yet immanent in all, for He is angustha mdtra 
purusa, the person of the size of a thumb, indwelling in the lotus 
mahdl of man’s heart, the silent, all-knowing antarydmin. 

1 Exod., Ill, 14. 

2 Cf. Heras, ‘ The Religion of the Mohenjo Darians according to the Inscriptions’, 
Journal of the University of Bombay, V, p. 3. 

» Katha Upani$ad, VT, 12-13; Cf. Kena Upanifod 3; Mun4aka Upanifod, III, 

I, 8. 

♦ Brhadaranyaka Upans^ad, IV, 4, 22. 

® Bhagavad GUd, VII, 26. * Rg., X, 125, 4. 
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The person who has trained his or her mind to see God behind 
all the creatures of the world, who sees God in all and all in God 
may really be called Brahma drsti, who ‘sees everything under the 
form of eternity’,1 where there is no change at all. Such a person 
is already enjo3dng the begi nning of eternal bliss, as far as it may 
be enjoyed in tHs world, for he has found the peace and tranquillity 
of God in the solitude of his mind. ‘ He to whom all things are one, 
he who reduceth all things to one and sees all things in one; may 
enjoy a quiet mind and remain peaceable in God’.® 

Alberuni visited India and studied her ancient wisdom with 
that open mind and with that desire to acquire knowledge, which 
adorned that intelligent envoy of old, spoken of by Jalalu’d-din 
Rumi, who was sent to India by an ancient Iranian King to find the 
Tree of the Water of Life.® And he was as successful as his proto¬ 
type. 


1 Srinivasachari, Studies in Vedanta, p. 49. 

2 Kempis, The Imitation of Christ, I, 32. 

2 Jalalu*d-dm Rumi, Mathnavi, II, 3641-3680. 




AL-BIRUNI’S CONTRIBUTION TO COMPARATIVE RELIGION 

By 

Prof. Dr. A. Jeffery 

The importance of al-Birimi’s contributions to the more strictly 
scientific disciplines has tended to obscure the fact that he stands 
unique in his age, and perhaps unique in the history of his own faith, 
for his contributions to the study of Comparative Religion. It is 
true that he had a good tradition in which to stand. If Comparative 
Religion means the study of Religion by the same scientific method 
as is used in Comparative Anatomy or Comparative Philology, viz. 
the assembling of facts about the beliefs and practices of various 
religious groups, arranging them, classifying them, comparing them 
with one another and with the beliefs and practices of one’s own 
religion, in order to arrive at a better understanding of the signi¬ 
ficance of religion, then this branch of study had already had a long 
history in the area of al-Biruni’s life work. 

As early as the cuneiform tablets of Mesopotamia we find 
documents showing a lively interest in the facts of religious belief 
and religious cult ceremonies connected with the religious life of the 
various centres of that ancient world, and giving an abundance of 
materials accompanied by elements of critical appraisal and com¬ 
parison. With the Greeks there was even more interest in describing 
the religions of other peojdes and comjjaring them with the relevant 
phenomena in Greek religion, an interest w'hich they in turn jjassed 
on to the Romans. In the Classical writers there is even some 
theorizing on the origins and the development of religion. The 
ecclesiastical writers of the succeeding centuries, both those living 
at the eastern end of the Mediterranean, and those in the Provinces 
further East, show an even more lively interest in Oriental religions, 
and the fact that their attitude is now very largely polemic ought not 
to obscure recognition of the value of the great amount of information 
they give us about these various religions against which their polemic 
is directed. Indeed their copious quotations from the writings of 
their adversaries are often the only direct information we have about 
some religions which were living then but have since passed away. 

Islam in its turn took up this tradition. Just as the Christian 
writers who deal with these other religions were at first interested 
mostly in heretical movements within their own community, so 
Muslim writers in this field are at first interested more particularly 
in what we may call the Muslim heresies. Yet even al-Ash‘ari 
(d. 953) in his Maqdldt al-Isldmiyyln is interested in the views of 
non-Muslim dualists and in those of the Christian communities. 
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and was known to have composed a work in which he refuted the 
teachings not only of Jews and Christians, but also of the Hindus 
and Zoroastrians. The interest of Jahiz of Basra {d. 869), of Ibn 
Hazm of Cordova {d. 1064), and of the Shi‘a writers an-Nawbakhti 
(d. 912) and Ibn Babuya {d. looi), in other religions and sects, is 
almost wholly polemical, but in the historians, such as al-Ya‘qubi 
{d. 890) and al-Mas‘iidi {d. 956), there is evident interest in recording 
the facts about the religions of surrounding peoples without any 
special polemic intent, while in the works of the encyclopaedists 
such as the Fihrist of an-Nadim (c. 990), or the Baydn al-Adydn of 
Abu’l-Ma'ali {d. 1092), the interest is so frankly in the religions 
themselves that the authors tended to come under suspicion of not 
1 )eing very good Muslims. 

It is in this tradition that al-Birtini stands. He also is aware 
that he risks the censure of the orthodox Muslims for his interest 
in these other faiths, and is at pains to defend himself. He was 
well aware that there was a considerable literature on the subject in 
Arabic, much of which he himself had read. Occasionally he refers 
to the work of some of his predecessors in this field, to Abu Ma'shar 
al-BalkhI {d. 885), the great astronomer known to Kurope in the 
Middle Ages as Albumaser, who, he says, wrote an important work 
on ‘Houses of Worship’, to Abu Ya'qub as-Sijistani, the Isma'ili 
writer who was executed at Bukhara in 942, and whose Kashf al- 
Mahjub contained an account of the various doctrines of metem¬ 
psychosis, to one Zarqan, unknown to us, who had written about 
Buddhism. His chief reference, however, is to a work by Abu'l- 
‘Abbas al-Iranshaliri, who not only set forth the facts about the 
religions with which he w'as dealing without prejudice, but took care 
to go to the Scriptures of these various religions to document his 
statements, and who always supplemented the information he gained 
from writings by personal questioning of the common folk who were 
adherents of these various faiths. 

Methodology 

When al-Biruni is discussing the religion of the Jews or the 
Christians of his day, the Greeks or the Zoroastrians, the Hindus or 
the Buddhists, or even the religion of the Manichaeans, he is dealing 
with matters on which we have today source material much superior 
to that which was available to him. For this reason, while what he 
has to say about these religions has considerable interest for us, 
our main interest today is in his methodology. 

He tells us that he was led to write down his observations on the 
religious customs and beliefs of the Hindus, at the insistence of 
Abu Sahl of Tiflis, on the groimd that he discovered that most of 
the available literature on the subject of the non-Muslim rdigions 
sadly misrepresented those religions, both because of inadequate 
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acquaintaiK^ with source material, and because of a highly pre¬ 
judiced attitude towards the religions they were describing. Al- 
Iranshahri was an exception, perhaps because he was a sort of 
rdigious syncretist who had a fancy religion of his own invention, 
but at any rate in his book he was not satisfied with the popular 
method of uncritically copying out information from second-hand 
somces, but went to the Scriptures of the various religions, and 
consulted where possible living adherents thereof , so that he was 
able to give a good account of the ancient religions, of Judaism and 
Christianity, and in particular of Manichaism, and even of contem¬ 
porary Hinduism and Buddhism, though here he was led astray by 
placing too great trust in the writings of Zarqan. On the whole he 
has a poor opinion of most of his predecessors, but he thinks that it 
is possible to give an adequate account of other religions, and a fair 
and unbiassed description of their beliefs and practices, if one follows 
the right method. Fortunately, both in his hidia and in his Chrono¬ 
logy, he has a good deal to say about matters of method in such 
investigation. 

His method is the comparative method. He mentions this 
expressly in opening his discussion of the various systems ot time¬ 
reckoning {Chron., 4), and again in connection with marriage customs 
{India, 53). No amotmt of skill in philosophical deduction, or 
induction from the evidence of our senses, can ever lead to correct 
notions on the religious institutions of peoples. It is only by collect¬ 
ing their written traditions on these matters, and enquiring from the 
people themselves, that we can form a basis for understanding. 
Then, by compaTi.son of the traditions and opinions of one group 
regarding a certain institution with the traditions and opinions of 
other groups, we shall bring out similarities and contrasts, and 
gain just ideas as to relative values and the relative superiority of 
one system to another. This he illustrates in India, 12, by a com¬ 
parison ot Greek thought and thinkers with Hindu thought and 
thinkers, not, he reminds us, in order to correct either one of them, 
but to confront them with one another so as to make it possible to 
draw some conclusions from the comparison. It is thus that we 
must proceed, from the near at hand to that which is more distant, 
from the known to the unknown, beginning always with the collecting 
of traditions and reports from the people themselves, so that if 
we do not attain to ^ that we desire in our study we at least leave 
accurate, assured information for those lovers of truth and wisdom 
who may come after us, and who perhaps, building on our fotmda- 
tions, may attain what has been denied us. 

The comparative method, however, if it is to have reliable 
results, must conform to certain fundamental principles of investi¬ 
gations, the careful observance of which is our sole means of mini¬ 
mizing error. 
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(a) Completeness. 

Comparisons made on the basis of an inadequate assemblage 
of material may lead to quite erroneous conclusions. Therefore 
we must make every effort to gather as complete an array of facts 
on each matter under consideration as possible, and refrain from 
comparisons where our material on hand is inadequate. Thus he 
him.self, in the matter of the months observ'^ed by the Tibetans, 
Chine.se, Negroes, lithiojnans and others, though he has found out 
something about them, judges that it is best to postpone discussion 
of them till his information is more complete, for otherwise, he says, 
he would be going contrary to his method of refusing to connect 
the doubtlul and unknown with the certain and known {Chrofi., 68). 
It is true that in his work the actual statements he makes as to the 
length his investigations have gone, and his confessions of the 
inadequacy of his knowledge, are generally in connection with 
more strictly .scientific matters, but we may assume that the same 
care for comideteness would characterize his inve.stigation of matters 
of religious interest. 

[b) Accuracy. 

Com])arisons can be of little use unless the material on both 
sides of the com])arison is .‘'et forth not only completely but ac¬ 
curately. In the ca.se of religion this is a peculiarly difficult problem. 
If we take any religious |)ractice, say Prayer, it is obvious that a 
com])arison of methods of prayer used among Hindus, Creeks, Bud¬ 
dhists, Jews, Christians, Hanichees and other grou])s, would yield 
valuable insights into the nature of prayer as a cult act and as a 
practice of individual ])iety. Yet actually we find that the problem 
of securing accurate de.scrijjtions of the ])ractice of prayer in the 
different groujrs is a serious one. Al-Biruni tells us that in his 
investigation of such i>oints he found too often that the material 
in the authors he consulted was hearsay and not precise information. 
Hearsay has its ad\'antages, since in the fonn of Tradition it can 
continue to tell us of times that have jjassed away [India, z), but 
it has its evident drawljacks, and in his discussion of festivals [Chron., 
jjo) he takes occasion to give point to his scepticism of statements 
based only on the authority of popular story-tellers. No pains 
must be spared, therefore, in the attempt to attain accuracy. So 
in dealing with Hinduism, he tells us [India, 4) that he will place 
before the reader the theories of the Hindus exactly as they are, 
and where there are similar theories among the Greeks, or in the 
teachings of the Christian sects, or the Sufis, as for example in the 
matter of the transmigration of souls, or irantheistic doctrines of the 
unity of God with His creatures, he will accurately report their 
theories also for comparison. 
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There is always the problem, of course, of which authorities 
one is to use for one's report on any particular matter, for not in¬ 
frequently there is one set of religious ideas current among the 
educated, but quite another among the uneducated {India, 15), so 
that those of one group may stoutly maintain that the views of the 
other group do not really represent their religion {India, 54). For 
this reason he is careful to note in his rqjorts whether he is reporting 
the popular or the educated-class belief or practice, where it is 
possible to make this distinction. 

It is not always ])ossible to consult living authorities, for some 
religions belong to the past and have no modern adherents, and 
some are professed in distant areas with which one has no means of 
direct contact. In these cases it is necessary to dejrend on traditions 
which have been handed down in writing. Written records are also 
a useful check on what one hears from living sources ol information. 
Often enough these living sources of information are just foolisli 
|)eople who tell the enquirer tales which they think will interest 
him, but which do not really re])resent the teaching of their religion, 
and this can be checked Iry written records. Often the enquirer 
finds that the religious leaders of a groui> are unwilling to give 
information to one not of their faith. He mentions in ])articular 
the unwillingness of Hindu savants to imjrart to any foreigner 
information about their teachings {India, ii). Books, however, 
are generally more available, and if the investigator can procure 
them and takes care to quote from them copiously and accurately 
he may avoid the charge of having used material that is inaccurate 
because picked up from hearsay {India, i/„ 247). 

The use of documentary evidence, however, ]>resents ])roblems 
of its own to the scholar who is interested in accuracy. 

(i) There is the preliminary dilFicultj^ of understanding 
correctly and reirorting accurately teachings of sects 
whose whole system of thought is foreign to one’s 
own, and whose practices in many details present 
elements completely strange to the obser\'er. This 
difficulty is there even when reporting from the living 
informant whom one can question about things one 
does not understand, but the situation is doubly 
difficult when documents are the sole source of in¬ 
formation. He illustrates this from his own difficulties 
with Hindu thought {India, 9), where not only is it 
true in general that the Hindu mind seems to differ 
from the Muslim mind in ever>’ respect {India, 10), 
but in particular, in problems such as that of the 
classes of created beings {India, 43), it seems im¬ 
possible for a non-Hindu really to penetrate their 



130 


AI,-B1RUNI COMMEMORATION VOEUME 


thought and look at these matters from their point 
of view, seeing them from within. 

^ii) Then there is the difficulty that the sources themselves 
are often lacking in scientific precision in their de- 
scri])ti()ns of their own religious beliefs and customs 
{hidia, 4,:;). Sometimes this is because these matters 
are so familiar to them that they do not see that their 
(lescrijjtions are inadequate for others not bom into 
Iheir tradition, and where means of clarification are 
not available this may be a serious defect. Even his 
predecessor, al-lranshahri, for whom he had high 
)>raise, went widely astray in his account of Buddhism 
through having to depend on the inadequate inform¬ 
ation gi\'en in the written source he was using, {India, 
4). For this reason he insists that the writer of a 
comparatix’e study niu.st himself take great care 
about the wording of every .sentence he writes, lest 
from some misunderstanding of his words wrong 
conclusions be drawn from his comparisons. His 
illustrations here [India, 15) are interesting. He 
refers to the Hindii i)hilosophical statement that God 
is a poinl, by w hich they mean that the qualities of 
bodies do not a])])ly to Him, yet some uninstructed 
])er.son reading or hearing this jumps to the conclusion 
that it means that the Hindu teachers claim that God 
is as small as a ])oint, to offset which absurdity they 
immediately indulge in greater absurdities. Or maylje 
someone coming u])on the .statement that God so 
comprehends the universe that nothing therein is 
concealed from Him, jumps to the conclusion that 
God must have eyes, and as one eye or two eyes 
obviously w'ould not suflice to embrace all in our 
universe, they will describe God as having a thousand 
ej’es. Care must therefore be taken in examining the 
statements to be found in the documents at one’s 
dispasal. 

(iii) To these problems must be added that arising from the 
difficulties of language. The books of the Jews and 
Christians, of the Greeks and Hindus, are in foreign 
languages, in translation from which lurks many a 
])ossibility of error. There may be error in the under¬ 
standing of w'ords in these books, and there may be 
error in the rendering of them. He goes into some 
detail [India, 9) in describing his ^fficulties with 
Sanskrit. Its enormous vocabulary, of which the 
Hindus are abnormally proud but which is really a 
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defect, is a primary difficulty. Hardly less important, 
however, is the fact that the Indian phonology is so 
different from that of Arabic that it in itself can be a 
constant source of error. In India, 214, he points out 
how some of his Muslim predecessors had fallen into sad 
error through their misspelling of Indian words wliich 
they thought thej' had got right but had not. Then 
he discovered that in India there were always two 
languages, a classical and a \’-ernacular, so that to 
learn to speak with the people and gather their ideas 
about their religion was one thing, but to understand 
the highly ornate language of the texts, with its 
niceties of grammar and of rhetoric, w as quite another 
thing. Added to this was the fact that in order to 
facilitate the memorizing of texts there had grown up 
a custom of comi)osing them in verse, a ])roceeding 
which resulted in the language of such texts becoming 
strangely artificial and .strmned, and increasing the 
difficulties of the foreigner desirous of understanding 
the texts [India, 10; Chron., 337). 

(iv) Finally there was the ever present difficulty of textual 
corruption. Not all scriljes are careful, and some are 
almost uni )elievably careless. Yet in dealing with 
documents we are alw’ays dependent on the trans¬ 
missions of scribes. If the scribes are carele.ss in 
transcribing and do not 2)repare i)roperly collated 
copies, e\ en a good author becomes jjractically lost 
by reason of their negligence. Indian scribes in 
particular he found to be guilty of gross carelessness 
{India, 9), and a like carelessness on the part of some 
Muslim scribes has caused further corruptions in the 
transmission of the Arabic translations of many works. 
It is curious to note how often in dealing with individual 
l>oints of his exposition w'e find him comiilaining of 
textual corruption {India, 76, 77, 112, 235, 240, 313; 
Chron., 84). Where w'e are dealing with translations 
there is the further source of textual corruption in the 
unwarrantable liberties some translators take with 
their texts, omitting, altering, misplacing, transposing, 
glossing, in such a way as often to deform sadly the 
original text {India, 7b). 

(c) Unbiassed treatment. 

Even where care has been taken to state the beliefs and de¬ 
scribe the customs of other religions accurately and fully, the account 
may nevertheless be distorted by the biassed and prejudiced manner 
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in which it is set forth. Al-Biruni therefore insists that part of 
methodology is— 

(i) The examination of witnesses to ascertain what value their 

evidence has. 

vSome writers are satisfied with superficial information, 
[India, 3) which, though it may be correct enough 
so far as it goes and is set forth without obvious bias, 
nevertheless gives a distorted picture which is satis¬ 
factory neither to the adherents of the religion nor to 
the scientific investigator. 

(')ther reporters are full of animosities and antiijathies, 
based it may be on national pride or personal predilec¬ 
tions (India, 2; Citron., 4), and so report what certainly 
are facts, but facts distorted because they are directed 
to the laudation of this or the disparagement of that, 
and thus unreliable because so biassed. Some indeed 
allow their antipathies to go so far as the wilful falsi¬ 
fication of evidence to make it enhance this or detract 
from that. 

There are still others who falsify evidence, not out of any 
feeling of animosity, but because of an innate delight 
in altering and embellishing all that comes into their 
hands [India, 2). Such writers would deny that this 
is distortion, but since they cannot resist their intel¬ 
lectual delight in improving on everything that conies 
to them, their evidence must always be suspect. 

Some, of course, falsify simply through ignorance [India, 
78), mingling together things that do not belong 
together, confusing speculation with fact, misunder¬ 
standing the significance of things they have observ’ed 
or have been told, and so while intending to report 
accurately and without bias, yet produce accounts that 
are unreliable. 

(ii) Criticism of evidence. 

Kxamination of the witnesses will remove some sources of 
distortion, but a further check may be imposed by the 
confrontation of reports. This will often reveal that 
certain accounts, otherwise not under suspicion, are 
not free from confusions and mistakes [Chron., 322). 
One of al-Biruni’s complaints against his predecessors 
is that in their works he so frequently came upon 
masses of material unsifted by scientific examination 
[India, 4). Ya'qub b. Tariq and al-Fazari he found 
constantly misspelling Indian words, [India. 214) 
and so disfiguring them that their evidence could 
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never be accepted without critical exaininatiou. Many 
authors, again, on even a slight examination, can be 
shown to have no independent value, since they are 
merel}'^ copying from others {India, 4), while sometimes 
by comparing the statements of writers it can be 
shown that on important jioints they have all gone 
astray through misunderstanding a source from which 
they ha\^e all drawn {India, 242). Though his parti¬ 
cular objection to Ya'qub b. Tariq in India, 219, that 
he failed to examine and check his sources, is in 
reference to a point of a scientific nature, his point of 
methodology here holds true for religious matters as 
well. Criticism is necessary, but it must be fair, so 
he states that he himself will always endeavour to gU'e 
a clear exposition of all theories, basing liis statements 
on the foremost authorities of their religious law, so 
as to exj)ose the matter to fair criticism {India, 112). 

(iii) Unprejudiced presentation. 

Al-Biruni is conscious of the fact that .Muslim authors are 
far too prone to misrepresent the teachings of other re¬ 
ligions, or e\ en those of other sects of their own religion, 
when the3’’ come to write of them. He had found this 
true in their accounts t)f the rationalistic Mu'tazilites 
{India, and in the Introduction to his Chronology 
he also has to complain of the numerous lies he found 
mixed up with all the historical records {Chron., 5). 
Again in speaking of the work of Abu Ma'.shar {Chron., 
zb), he takes occasion to refer to the foolish people 
who abuse all religions. This unfortunate hal)it of 
allowing ])artisan.ship to enter into scholarly dis¬ 
cussion he deplores because it makes even clear seeing 
eyes blind and clear hearing ears deaf, and pushes 
men into following paths theit their intellects w'ould 
bid them never foUow {Chron., 66). This reproach of 
prejudice is levelled not only against the uneducated, 
for even among the learned he has found that there are 
those so enamoured of their own theories, and so fully 
persuaded that they are much superior to others, that 
instead of examining evidence in an impartial spirit 
the3^ wrinkle up their noses in a grimace of disdain, or 
laugh in mockery {Chron., 84). This defect is not con¬ 
fined, of course, to Muslims. He is able to quote a 
warning example of Brahmagupta’s blind hatred and 
abuse of Aryabhata {India, 189), and the lies Syncellus 
tells about the Sabians {Chron., 205). 
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His method, on the contrary, will be to make no unfounded 
imputations against other religions e\’en though its adherents are 
antagonistic to his religion [India, /). The correct scientific method 
is to deduce the facts about another religion from the statements 
of its adherents, even if you yourself do not believe in them [India, 
3). Such an investigator will set forth the ideas of these religions, 
not in order to refute them, but merely as an historical record of the 
facts [India, 3, 13; Chron., 332). Such, he says, his work on India 
will be. He will place before the reader the various theories of the 
Hindus exactly as he finds them to be, and for illustrative purposes, 
to make them clearer and more intelligible, he will bring into con¬ 
nection with them such theories of the Greeks as he finds to be 
similar to them. 

One particular difficulty of presentation, he recognizes, lies in 
the fact that certain terms which are (piite admissible in the thought 
world of one religion, e.g. the term apotheosis, are extremely offensive 
to people of another faith [India, 17), so that it is difficult to choose 
terms with which to present such a theory which will not cause 
undue prejudice in the mind of tlie reader of another faith, and yet 
will really do justice to the theory concerned. 

He is also aware that there will l)e objection on the part of some 
pious Muslims to the setting forth in detail many theories and 
practices w'hich they regard as heatheni.sh and ol,)jectionable. Yet 
he claims that , since his purj)ose is to elucidate the subject, it is not 
inconsistent conduct for a Muslim to set forth the beliefs and describe 
the religious customs of others [India, 4). His account is to be 
descriptive, not polemical [India, 4. 112), for only so can his account 
w'in approval from all. In his discussion of the Jewish and Cliristian 
methods for the comj)utation of the I’assover, he w^rites— 

‘Now, since it has lieen our object in all that has preceded 
thus far, to point out scientific truth, to mediate betw'een the 
two i)artie.s, and to clear up the differences between them, we 
have here set down the methods of each of the tw'o sects ac¬ 
cording to their own opinion, as well as that of others, so as to 
show to each of them what is for and what against the same. 
Then from our side we ha\'e shown that we frankly adopt their 
statement, and lean uj)on their opinion, in order to make the 
truth clear to them. In tliis we are guided by a desire that 
both parties should dismiss from their minds any suspicion 
that we are partial to either side or are dissembling, that their 
minds should not shrink from our differing opinion, when we 
pass in review the Canons which the}^ themselves adduce. For 
if these are left such as thej" are they are not free from confusions 
and mistakes, most of which w’e have already pointed out.’ 
[Chron., 322.) 
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With obstinate people, of course, it is useless to argue [Chron., 68), 
for they will refuse to see the truth, but by carefully collecting the 
histories and traditions of former peoples that have come down to 
us from them, even though this at best gives us but remains of their 
customs and institutes; by comparing traditions and opinions with 
one another; by consulting the present adherents of the various 
religions and sects as to their current use of the various institutes 
of their faith; by correcting as far as possible all re])orts that come 
to us; and by removing from oneself any element of partisan spirit, 
it is possible to make a fair and unbiassed study of other religions 
(C 7 ?re«., 4, 5). 

He is not blind to the inherent difficulties, and indeed confesses 
that this is not an easy method to follow {Chron. 5). He is aware 
of the difficulty raised by the problem of terminology {India, 17), 
and of the necessity of supporting his statements bj' good attestation 
{Chron., 14)— 

‘It is therefore preferable not to acce])t any account of a 
similar subject unless it is attested by a writing, the correctness 
of which may be relied upon, or liy a tradition, the conditions 
for whose authenticity, according to the pre\'alent opinion, arc 
well grounded.’ 

»Sometimes, of course, it is not possible to procure documentary 
attestation. He mentions the case of the Khw arizmians, whose 
priests and learned men were all killed off by the conqueror Qutaiba 
b. Muslim al-Bahili, and their bt)oks burned, so that ]>resently they 
became ([uite illiterate, and being de]>endent on what could be 
handed dow n by memory they forgot all matters on which there was 
divergence, and remembered only those on whicli there had been 
general agreement. 

He is conscious also of the difficulties involvetl in dealing with 
documents even wffien they are preserv-ed in some conqileteness. 
He recounts his own diligence in procuring MSS from such places as 
he heard they were likely to be found, sparing neither trouble nor 
expense in collecting them. With equal diligence he sought out 
learned native scholars who could teach him the language and 
explain to him their beliefs {India, 12). But then, there was the 
trouble of translation, so he is at some pains to ex])lain his own 
method of translating into Arabic {India, 13) taking every precaution 
to be accurate and clear, and to give adequate explanation of all the 
terms he uses. He tells us how he had made comjdete translations 
of tw o important works, the Samkhya, a treatise on origins and a 
description of all created beings, and the Patanjali, a treatise on the 
emancipation of the soul from the bodily fetters, since these two 
contained between them most of the elements important for the 
study of Hindu thought {India, 4). 
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Sachau, in the Introduction to his translation of the Chronology 
(pp. ix-xiii), has paid homage to the careful method of al-Biruni, 
his hatred of all shams and his love of truth, his critical acumen, 
and the large measure of success he attained in setting forth the 
views of those whose systems he had studied. That he did not quite 
succeed in his aim at imi^artiality, however, apjjears in many a 
passage of his books where he allows his regard for Muslim orthodoxy 
to shari)en his tongue, and especially in those passages where he 
lets us see all too clearly his deep seated aversion for the Arabs and 
strong predilection for all things Iranian. 

Theoretical Ihscussions 

Apart from his account of the beliefs and ]>ractices of the 
various religious with which he deals, al-Biruni has also some theo¬ 
retical discussion of certain general problems of religion. 

(«) Idolatry. 

No student of Indian religion could fail to be imi)ressed by the 
ever present images of the deities and the daily w'orship offered to 
idols. It is a jjroblem of religion far wider than the area of Hindu 
religion. Al-Biruni thinks he can discover the origin of the practice 
of idolatry in the conditions of human nature. Abstract thought 
is something beyond the attainment of the average man. In any 
time or place there will l)e but a tew select minds which can grapple 
with abstract thought. The common man has a profound aversion 
to it and jnefers to deal n ith the w orld of sensible things. Thus 
religious leaders, not only among the Hindus, but also among the 
Manichees, Jews and Christians, have given pictoral representations 
of religious things so as to satisfy the mentality of the common 
people. He thinks that even among the uneducated Muslims, if 
a picture of the Prophet, or of the Ka'ba, the sacred shrine at Mecca, 
were presented to them, their delight in seeing the picture would 
make them want to kiss it, fondle it, roll in the dust before it, as 
though in the ijreseuce of the real tiring, imagining that they are 
seeing the original, not just a representation. It was precisely 
this that led to the manufacture of idols. The people must be 
taught to venerate certain persons or monuments connected with 
their religion. But how can conmion people venerate them unless 
they can see some sensuous representation of them? Once this 
representation is supplied its origin is soon forgotten, and men come 
to reverence the rejrresentation as though it were the original 
(India, 53). 

He know s that there are some theorists who claim that all 
mankind was involved in idolatry before God sent Prophets to 
reveal His truth to men (India, 54). Others thought that man¬ 
kind began with the true religion but later fell into the error of 
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idolatry, and have theh theories as to when idolatry was introduced. 
The Jews, he says, claim that it was first introduced in the days of 
Serugh, the great-grandfather of Abraham. Here he would seem 
to be reproducing a tradition told him by some Jewish informant, 
for though the usual Jewdsh theory is that it was Enosh, wEo made 
the^ first idol by kneading together dust and clay into an image into 
w'hich as he blew on it Satan entered and made it walk (Cf. Turgum 
Yerushalmi to Gen. iv, 26 and the Rabbinic Commentators on the 
passage), yet the Jews agreed that Serugh was an idolater w'ho 
taught his son the arts of the swthsayer and the magician [Jubilees, 
xi, i-io). The Romans, he says, think it was introduced by Romu¬ 
lus, who rnade an image of the brother he had killed, while the Hindus 
have stories about idola.try being introduced by king Ambarisha 
in consequence of certain a])pearances to him of the god Indra 
[India,^^4, 55), or by a Brahman named Narada, who saw a divine 
linage in the fire [India, 55). Idols, however, are only for the use 
of the uneducated, and he quotes the Gita to show' that educated 
Hindus knew that no real representation could be made of God 
[India, 59). 

The pagan Arabs, he tells us, w orshi2)ped idols because they 
thought that they would be intercessors with God [India, 59), and 
the Greeks considered idols as mediators betw’een them and the 
I'jj'st Cause, since this latter could not be addressed in worshij). 
The Greeks also knew the theory that an idol was only a remem¬ 
brancer, a memorial erected in the first instance to commemorate 
the dead and be a con.solation to the living, but later, when this 
origin \yas forgotten, idolatry became an abuse [India, 59, bo). 
The Caliph Mu'aw iya, he says, had this idea about the idols lie ffiuiid 
during the conquest of Sicily. 

[b) Sunna. 

As a Muslim al-Biruni was well enough acquainted with the 
binding force of religious custom (sunna), and its imi)ortance as 
normative for the lives of believers, but in India, 275, he quotes with 
approval a passage from the Hindu Samliitd describing the reason 
why various matters are jilaced under religious sanctions. In the 
case of ordinary usages men are likely to enquire into origins and 
analyse basal concepts, and perhaps be led to abandon them, whereas 
religious commands are accepted on trust and not closely enquired 
into or argued about. It is somewhat like the case, he .says, of 
people who w'ere born in a land that was harsh and sterile, and since 
they have never known anything else, and that is their mother 
country, they love it, reverence it, and find it difficult to leave it. 
So w’here things are placed under the sanctions of religion or religious 
law, attachment to them becomes Sunna and can never be rooted 
out. 
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(c) Scripture. 

Since the orthodox Muslim theory is that the Qur’an is the 
final revelation, and the sole book that can claim to be in the absolute 
sense the word of God, it was inevitable that the Scriptures in the 
hands of the adherents of other religions should jjose a problem 
for the Muslim theologians. Did these represent genuine transcripts 
of the revelations which had been sent down prior to the revelation 
of the Qur’an to Muhammad, or were they but man-made collections 
])retending to be transcripts of these earlier Scriptures? Gradually 
an orthodox 'doctrine of Scrijjture’ took shape among them. In 
liis section in the Chronology on Ramadan {Citron., 332, 333) al- 
Biruni quotes one part of this orthodox theory of the Muslim divines, 
viz. that part of it which declared that all Scripture was revealed 
during the month of Ramadan-—the Suliuf to Abraham on the first 
of the month, the Torah to Moses on the (ith, the Zabtlr to David 
on the 12th, the InjU to Jesus on the i8th, and the Furqdn to 
Muhammad on the 24th. That the Qur’an was sent down in the month 
of Ramadan seems to 1 >e the teaching of that book itself (II, 185/181) 
though no mention is made of any ])articular day. If the Furqdn 
mentioned in VIII, 41/42 means the Qur’an, it was sent down ‘on 
the day that the two parties met’, i.e., presumably on the day of the 
Battle of Badr, so that, the reference ma)' be to the 17th Ramadan. 
As to the other books there is no statement in the Qur’an about the 
time of their being sent down. The Jews, he says, claim that the 
Torah wjis revealed on the Oth of Siwan (see Tar gum Sheni to Esther, 
iii, 8), but tliere is no means of deciding whether at that time Siwau 
corresponded to Ramadan. As to the (.»os])el, he comments laconi¬ 
cally that the statement that it was revealed on a certain set day 
can only be the statement of a man who has ne\'er read the book 
and knows nothing of its composition and arrangement. What 
the truth may be as to the Psalms of David and the Stihuj oi Abraham 
no one knows nor can anyone find out, so that God alone knows the 
truth of the matter. 

It is quite clear from this that al-Birimt does not subscribe to the 
jiopular view that the copies of the Old and New Testaments in the 
hands of the Jews and the Christians are not copies of the books 
originally revealed to those communities. He knows these books 
from personal contact. He knows that the Torah and the Prophets 
were written in Hebrew {India, 18), and that the language of the 
New Testament is vSjTiac. It seems likely that he himself knew the 
Old Testament in Syriac also. He has read these books, and quotes 
from them. He knows also that the Hindus, Manichaeans, Samari¬ 
tans, Sabians and Zoroastrians have sacred Scriptures, and even 
that some of the Christian sects have (Gospels of their own {Chrqn., 
He does not expressly state his own view, but his practical 
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attitude is to regard these Scriptures as the genuine Scriptures of 
the various faiths, which may be used as authentic documentary 
evidence for their beliefs and religious practices. 

(d) Cosmologies. 

The various groujis which had Scri])tures that in their eyes 
contained ^vine revelation, were all, he found, much interested in 
the beginnings of things, and had their own stories of the creation 
of the world and of man, and their own calculations as to when 
the world as we know it would come to an end. That is, they had 
their cosmologies and their eschatology. He himselt is scej)tical 
about all these creation stories {Chron., 13, i.:|, 112). Creation was 
a long time ago, and in the case of even the earliest of these stories 
it is an account of a very remote age regarding which they can have 
no attestation, but only tales and traditions which hav<.' been handed 
down by memory and mixed with all sorts of falsifications in the 
process of transmission. For this reason they cannot be regarded 
as historical accounts, but belong to the realm of myth. As to the 
duration of the world they have various ideas. The Zoroastrians 
taught that the world would last for 12,000 years {Chron. 14), the 
Buddhists that it will la.st a million years {Chron., 206), while other 
groups believe in a cyclic series, a new world coming into being as 
soon as one cycle ends with the perishing of all beings, and then 
there is a new creation for the beginning ol the new cycle {Chron., 
112). Each new cycle will then have its Adam and live, or indeed 
a number of Adams and Eves if w-e wish to account for the different 
races and languages. In this connection he tells, on the authority 
of the book of Sa'id b. Muhammad adli-Dhuhli, the story of the 
Iranian first human pair and their earthly Paradise. 

{e) Demons. 

A description of the perfume and incense rites used among the 
Khw'arizmians at certain specified times, to keep off malign influences 
and injuries from demons and evil spirits, leads liim to notice theories 
as to the origin of such demonic spirits {Chron., 237). The Qur’an 
leaves no doubt as to the existence of the Jinn and their contacts 
with human kind. The most famous philosophers also, he asserts, 
believed in them. Aristotle calls them ‘human beings’ and de¬ 
scribes them as beings of air and fire. Johannes Grammaticus, the 
Egyjjtian Jacobite w'hose learning_was appreciated by the Muslim 
conqueror of Egypt, ‘Amr b. al-‘As (Barhebraeus, Mukhtasar, 175, 
176), he says, described them as the impure parts of erring souls, 
which, owing to their error and failure to find the truth, were unable, 
when they separated from the body, to find their way back to their 
primal origin, and so wander in confusion. He knows of similar 
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views of Mani detailed in the Manichaean books, though the state¬ 
ments he found there are so obscure that he does not venture to set 
them forth. It is not im]>ossible. he thinks, that some such irre- 
cautions as those taken by the Khwarizmians may be effective 
against these spirits. There are, he knows, some who sneer, deride 
and make mock of such juecautionary measures, but sneering is 
not argument. On the other hand some most distinguished savants, 
Galen, for examfde, hax ing witnessed the effects of charms, incanta¬ 
tions and praj'ers used as prophylactic measures against malignant 
influences from e\dl sj^irits have acknowledged their efficacy. He 
himself favours their use, especially if used in connection with 
astronomical influences. 

{/) Qibla. 

Kvery Muslim in i)erlorming his ritual ])rayers takes his stand 
facing the Ka'ba at Mecca. This raises an interesting point in 
Comparative Religion, that of orientation for prayer. To the 
Muslim the Ka'ba is the qihla, or prayer direction. In the earliest 
years of Islam the qibla was Jerusalem. In mentioning the date in 
mid Sha'biin on which Muhammad suddenly changed the prayer 
direction from Jerusalem to Mecva, and cau.sed so much discussion 
in his community, and so much controversy with his adversaries, 
he takes occasion to discuss this (juestiou (if ])rayer direction. The 
Harranians, he sa3's, always turn to the South in prayer, for the 
south pole is their qibla. The vSabiaus, on the contrary, face North, 
their qibhi being the north i>ole. The Manichaeans also, he has 
heard, face the north pole, since that in their behei is the highest 
point in the universe, the mid-point of the dome of heaven (Citron., 
. 1.11 ). f'hc Christians, how-ecer, always turn towards the Hast, 
the rising place of the sun, and orient their Churches thus {Citron., 
249). He quotes with appro^•al, however, from a book by one of 
the Manichaean mi.ssionaries, which reproaches people of the various 
religions for thinking that it is important to turn in one direction 
rather than another, seeming to indicate by this the very proper 
notion that a man who genuinely prays to God does not need any 
qibla at all. 

(g) Burial Cusioms. 

All o\'er the area with which al-Biruni w as in contact funerary 
ceremonies w'ere regarded as of the utmost importance, and indeed, 
if we may generalize from the results of some of the most recent 
excavations, had always been regarded in those areas as of the 
utmost importance. It is thus not strange to find him in Chap. 
BXXIII of his India dealing with this whole question of death and 
the disposal of the dead. In his view the most primitive custom 
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was exposure, the bodies of the dead being simply thrown out to 
be disposed of by the elements. The first improvement on tliis was 
introduced by a legislator who bade the people limit the exposure 
by making it an exposure to wind alone. This they did by con¬ 
structing roofed-in buildings in which the dead were laid, the walls 
of these buildings being so constructed that the winds could pass 
freely through and attend to the disposal of the bodies. The 
Zoroastrian daklmas, he thinks, are a modification of this custom. 
The next impro\'ement was to expose them to fire, which in a more 
.sanitary fashion would dispose of all. This method was introduced 
into India by Narayana. but was a method practised also l)y the 
ancient Slavs and the ancient Greeks. In classical Greek times 
the bodies were buried, so as to be disposed of 1 >\’ earth. Among 
the Buddhists the bodies were throwm into rivers to be disposed of 
by water, and the Hindus after the burning will scatter the ashes 
over running water. 

{h) Hall-marks, 

A small but important point of general theory of religion is 
that he has seen clearly how there is usually some characteristic 
feature that will serve as a Hall-mark of a religion (India, 24). 
h'or the Muslims, he says, this is their kalima, ‘there is no god but 
Allah, and Muhammad is his Aijostle’, which they repeat in season 
and out of season. For the Christians it is the Trinity, and for the 
Jews the Sabbath. Both of these are rather surprising to us, for 
we should have thought that he would have recognized that the 
great point of distinction between the Melkites, Jacobites and 
Nestorians, wdth all of whom he had considerable acquaintance, 
was their interpretation of the doctrine of the Person of Christ, 
while we .should hax e expected him to note as the Jewish Hall-mark 
their reverence for the Law. It is possible that his word Trinity 
is meant to suggest this exaltation of the person of Christ, and his 
word Sabbath may be meant to stand for reverence for the Law'. It 
is more likely, however, that he is here being influenced by the 
Qur’anic references to these religions. The Hall-mark of Hinduism, 
he says, is its doctrine of transmigration. We should probably 
hav’e used the word karma. 

The ReligioNvS 

A detailed exposition and criticism of all al-Biruni has to sa.y 
on each of the religions he mentions in his works would take up 
far more .space than we hav'e at our disposal. On most of these 
religions we now- have in our hands much better sources than were 
available to him in his day, so that we can supplement and correct 
his information on many matters. Nevertheless we can in brief 
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indicate the contribution he was making to the study of these 
religions in his own day. 

Hinduism 

Sachau. in the Introduction to his translation of the India has 
given an account of the .sources which al-Biruni quotes in his account 
of the Hindu doctrines and jjractices. That we cannot today 
identify all of these (|uotations in the printed texts may be due to 
two reasons. Firstly, we cannot always 1 )e sure that the recension 
of a vSanskrit work which we now u.se in printed texts, e.g. the text 
of the Gita, is the same recension which w as available to him in his 
day. Secondly, we are never sure how much the text of al-Biruni’s 
work has suffered in the process of transmission. The same holds 
true to some extent in connection with his quotations from Greek 
writers. There is also the ])os.sibility that in some cases he himself 
did not see the actual text of the work he quotes, but is depending 
on what w iis told liim, or what he found in some w'ork of one or other 
of his predecessors in this field. A summary of his account of the 
religion of the Hindus was j^uljlished in Yol. IX of A. W. Jackson’s 
History of India in 1907 (pj). 154-199), to whicli reference may be 
made. 

Al-Biruni is always conscious of the fact that there is a great 
difference between the religion of the ma.sses and that of the educated 
Brahmans, and that this difference extends into even fundamental 
religious conceptions {India, i;5). liducated Hindus, e.g. abhor all 
anthropomorjjhism of the Father and Son variety, whereas the 
j)opular religion is full of such {India, 19), and even indulges in 
rather crude descriptions of the family relationsliips of the deities. 
The religion of the educated, he found, had a strong tendency to¬ 
wards monism, whereas the popular religion is frankly ijluralistic 
and pol)d;heistic (p. 19). The masses ])ay great reverence to the 
images of the gods, which images are to them idols receiving idola¬ 
trous worship, whereas the educated follow' sdra, which is an imageless 
worshij) of God (p. 54). The ignorant people are of the opinion 
that the joys of Paraclise and the pains of Hell are for the body, 
whereas the learned know' that they affect only the soul (p. 31). 
So great is the gap between the two that in the interests of harmony 
their learned men have had to make concessions to the popular 
theology against w'hat they know' to be the truth {India, 225, 226). 

In his opinion the teacliings of tlie Brahmans represent the 
real religion of India, so that he bases his exposition on what he could 
discover about what they believed and thought (p. 19). He found 
them, however, not much inclined to theological discussion (p. 10), 
quite unlike the Muslims. Moreover, they were not co-operative 
with an enquirer however earnest and sincere he might be. He 
found them so convinced of their own superiority over all other 
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peoples that not o^y will they not intermarry with them, or sit 
to eat and drink with them, but call them impure, and think that 
they themselves are defiled if they come into contact with them 
(p. 10). So great is their pride, indeed, that they will never confess 
their ignorance, being unwilling under any circumstances to say 
‘I do not know’ (p. 84). Yet by some inner perversity of their 
nature, they seemed to a Muslim to be always insisting on putting 
things the wrong way around (p. 90). However, he had been able 
to procure some of their books, and though he knows that there are 
differences of opinion among their learned men, he thinks he may 
venture to put forth what he has learned of their system. 

(a) God. 

To them (>od is the absolute, and as such is a unity. He is 
the only real existence, and so the source of all other existences, 
everytliing that exists corning into existence through him. He is 
self-sufficing and beneficent, the One who gives without receix ing. 
He is without beginning and without end, the ultimate cause, sub¬ 
lime beyond likeness or unlikeness, and so is unattainable by thought 
(pp. 13-15, .58). The Hindus are monists in the sense that they 
hold that all is of God, e.g. it says in the Gita that Vishnu made 
himself earth, made himself w'ater, made himself wind and fire. 
With this he compares a passage in the De Causis Rermn of A])ollo- 
nius, which finds a unity in creation because there is the diviixe in 
it all, and he suggests that the Persian use of the word Khudd for 
‘Lord’ may be meant to shadow forth the same idea. With the 
notion of God as universal cause (p. 14) he compares the teachings 
of the Greeks and of the Sufi mystics on the I'‘irst Cause (pp. 15, 16). 

It is somewhat curious that his knowledge is mostly of V’ais- 
navism. \'ishnu (= Narayana) is without beginning and without 
end (j). 105), and yet he is said to have api)eared in this world at 
different times and under different names (j)p. 198, 199). To 
represent such appearances they have images of the god, and though 
the Gita explains clearly that God is not to be confounded with these 
idols (p. 59), the idols are dear to the populace, and the prie.sts, who 
find it to their interest to keep the masses in thraldom, not only 
encourage reverence of idols, but resort to all sorts of tricks and 
frauds in connection therewith (p. 59). From the Sarhhitu of 
Varahamihira he quotes the rules laid down for the making of idols 
(pp. 56-58), and tells of the servants and priests dedicated to minister 
to these idols (pp. 58, 59). Some of the more famous idols known 
to him he mentions expressly (pp. 56, 252). 

(b) A ngels and Spirits. 

Lower than tlie gods but higher than men are the angels and 
spirits, who live in a very tenuous and subtle kind of matter, 'fhey 
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eat and drink, cohabit, live and die, but by reason of their nature 
can do a great many things that are impossible to human kind. 
They are of various kinds. The Daevas or angels belong to the 
north, to the heavenly jdaces and Mount Meru (pp. 44, ti8, 121). 
They are ever inclined to worshij) and never disobey a divine com¬ 
mand (jj. 147). 'I'hen there are the Pitaras and Rishis, who are 
human ancestors. There are the Yaksha or guardian spirits, the 
Rakshasa and other kinds of demons who live in the south, the 
Naga or ser])ent spirits, demon sorcerers and other lesser types of 
demon spirits (p. 44). The angels were involved in the process of 
creation (jf the universe (p. 164), with which he compares Plato’s 
teaching about the Qeoi, who under command of their father carried 
out the work of creation. Man maj' have some sort of intercourse 
with these Ijeings by making them the object of his meditation 
(P- ;i 7 )- 

(i:) Cosmology. 

The universe was nol. created out of nothing. There was a 
primordial stuff, which some call ‘darkness’, others ‘time’, and 
others ‘nature’ (p. 164), which was put into motion. Then water, 
rolling and loaming, fille<l all space, till out of it came the primal 
Ivgg, which, when it s])lit, gave one half to form the ,seven heavens 
and the other to form the seven earths (p. 109). 'I'his primal water 
he compares with the Qur’anic statement (XI, 7/9) that in the 
beginning Allah’s throne was on the waters, and the egg theorj' 
he comijares with Greek jjarallels. The earth is held in place by the 
water, the water liy the lire, the fire by the wind, the wdnd by the 
hea\'en, and the heaven by its Lord (pp. 112-114). Underneath the 
lowest earth is the great coiled seriient with the thousand heads 
(p. 118), and in the ver)- midst of the earth, directly under the north 
pole star is the World Mountain, Mount Meru (p. 12iff.), the 
mountain knot of the mountain systems of the world. This Mt. 
Meru, he is aw-are, is also known to the Buddhists, and with the 
legends concerning it he compares tlie Muslim legends about Mt. Qsd, 
and the Zoroastrian legends about Ardiya (pp. 124, 125). The rivers 
llow^ down from the mountain knots, the holiest of them being the 
Ganges (p. 133), which used formerly to flow' in Paradise with the 
Milky Way as its bed, but was brought down to earth. 

Over the earth the seven heavens are spread out like seven 
canopies. In them are set the sun, moon, planets, and stars, the 
wonder of whose workings has made the study of astronomy and 
astrology of great repuite among the Hindus (pp. 73, 74). Among 
the stars are luminous bodies which are not really stars, but are 
righteous men who have been given their eternal reward and been 
set on thrones of crystal in the heavens (p. 232). Various ceremonial 
sacrifices are offered at the heliacal rising of certain stars (p. 247), 
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and there are ceremonies connected with eclipses (p. 255). The 
components of the universe are five—(i) purusha or soul; (2) uvyakta 
or amorphous matter, which has potentiality but not actuality; 
(3) vyakta or formed matter, the union of avyakta and vyakta giving 
prakriti] (4) aluitlkdrci or nature; and (5) nuihdbhfda, the five ele¬ 
ments—^heaven, wind, fire, water, earth (pp. 19, 20). The created 
universe will end, of course, in the great conflagration (p. ](}5). 

[d) Man. 

It is difficult to give Iris account of the Hindu doctrine o' man 
without quoting in extenso whole pages of liis treatment. In brief 
man is purusha, or soul, and so belongs to God, l)nt he is iii'.'olved 
in matter. What binds him to matter is ignorance, so his redeinp 
tiou from matter will be by knowledge (pp. 19-22, 33, 3.4), a doctrine 
which invites comjiarison with the teaching of .Socrates on the 
liberation of the soul by knowledge (p. 45). In one human lifetime, 
how'ever, man learns relatively little, so ob\dously he must f)e given 
rebirth into the wmrld so that he may learn a little more. This is 
the famous Hindu doctrine of metempsychosis (pp. 22-29). 
goal of liberation is the union of the soul with God (p]). 39, 40), luh 
this liberation (moksha, ]>. 34) can only come after a whole series of 
reincarnations. Of course a man in any one incarnation may not 
attain to any knowledge, l)ut become only the more deejily entangled 
in ignorance. Thus there is a moral jmrjiose governing reincarnation, 
each new incarnation dej)ending on the merit and attainment of the 
jirevious life, retribution being calculated according to intention 
rather than to deed (p. 31). Four worlds are involved in tliis process 
of metempsychosis, our normal world, which is called madhyaloka, 
an upper world or Piiradise, called svarloka, a lower world or Hell, 
called ndgaloka, in which two worlds the soul receives reward for its 
good deeds and punishment for its bad deeds for some time before 
it is ready for its reincarnation, and also tiryagloka, or the irrational 
world of animals and plants, to w'hich go souls which have not 
deserved the height of heaven nor the depth of hell. A great number 
of different hells are pictured as fitted for the expiation of various 
kinds of evil (pp. 29, 30). These hells may be avoided by works 
of repentance and expiation (p. 32), and since abstinence from evil 
is a sure way of increasing knowledge, the way of virtuous behaviour 
is thus a high-way to liberation (pp. 35-37). 

-This discussion naturally calls to his mind similar views on 
metempsychosis among the Greeks and the Sufis, whose jiarallel 
doctrines he sets forth (pp. 28, 29, 32, 37, 40-43). It also suggests 
the views on this matter he has found in earlier Muslim writers. 
It is interesting to note here that he quotes Vyasa’s idea that if men 
could only learn properly the elements it would not matter very 
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much what religion they followed, for the final end of salvation 
would in every case be the same (p. 22). 

[e) Scripture. 

God has not left man to gro|)e alone in order to find his way to 
moksha, but has revealed truth to man through Scripture. The 
Veda he regards as having been ‘.sent down’ as the Qur’an is said 
to be (p. 14). It is the supreme book of Scripture to the Hindu. 
It is in metric form, and was formerly never written down but was 
cantillated and so handed down orally, in wliich process of trans¬ 
mission certain i)arts have been lost (])p. 60-62). At jjresent there 
are four Vedas, which, being divine, are inimitable. The Brahmans 
recite the Vedas, l)Ut often, he found, they did not understand much, 
though these books contain the rules lor daily life, what they must 
do and must not do, and the rules for the conduct of their worship. 
It may be recited to Kshatriyas, they told him, though they are 
not allowed to teach it, while Vaisyas and Sudras may not even 
hear it (p. 60). Tlio.se who hold the cyclic theory speak of the Veda 
being renewed at the beginning of each cycle (pp. 73, 190, 197). 
The Ptmhjas are of human origin having been compo.sed by the 
Rishis (p. 63). The twenty Sniriti books are derived from the Vedas. 
Besides these they have otlier books on rules for ascetic ])ractice, 
theosojihy, jurisprudence, astronomy, divdnation, etc. (p. 63-75) 
which are connected with religion. Peculiar among these is the 
Mahdbhdrata which they highly revere and consider as containing 
a summary of evcrj'thing found in the other religious books (jip. 64, 
65). Al-BIriuii knows the mystic doctrine of the great word OM, 
which he compares with the mysticism of the Tetragrammaton 
(p. 82). 

(/) Society. 

In his world man is necessarily organized in society. Hindu 
society is rigorously stratified. State and Church are inseparably 
united for the higher develojnneiit of human society. To keep 
society orderly it has been arranged, as in other countries, into 
groups according to the various necessary functions that have to 
be performed ftir the welfare of society. Yet whereas the Muslim 
considers all as equal before Allidi in all things save piety, the 
Hindus have organized their groujis into castes of descending scale 
of value—Brahmans, Kshatriyas, Vaisyas, Sudras and outcastes, 
considering these as divinely ordained, and making it a sin for any 
man to wish to break from his caste (pp. 48-50). 

I/ike the Greeks they consider the laws that govern their life 
in society- as lm\ ing come down to them Irom the Rishis, and so to 
have more than merely human sanction (pp. 51, 52). The Brahman’s 
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life is the one most hedged about by law, for he is the most important 
member of society. All his life is plotted out for him from his 
seventh year to his death (pp. 267-270), though there are assigned 
duties for other castes (pp. 270, 271). The Brahman is the man 
of religion in the system, and every act of his life has religious signi¬ 
ficance for the well-being of the group. 

(g) Cult. 

The Brahmans arc the ])riests in l)oth the ])ublic and the 
domestic cult services (]). 268). Their jjrayer consists of praise, 
glorification and adoration, the sun being their qibla (p. 260). Sac¬ 
rifices have been practised since \Tdic times and are botli ]>ul)lic 
and i>rivate, e.g. at weddings (]). 271 ff.). Dietary regulations are 
strict (])p. 270, 276, 277), and there are periodic fasts {j)p. 281, 285). 
The religious festh-als and festive days he found were mostly cele- 
lirated by women and children (p. 287 ff.), but pilgrimages, though 
not obligatory, were much in favour (p. 273), es]>ecially those to holy 
waters, to Benares, and to certain shrines (pp. 274, 273). There was 
also a worshi]) of fire with flower offerings (p. 268). Almsgiving he 
found to be obligatory as a religious duty (p. 27()). He mentions 
their view of the sanctity and in\ iolability of Uie marriage bond, 
and the custom of widow-burning (p. 278), and also their ])eculiar 
funerary rites (p]». 282 ft.). It is rather curious that he makes a 
comi)arison between Hindu and Christian ethics (p. 280). 

Buddhism 

It is curious how little al-Biruni has to .say aljout Bud¬ 
dhism. He knows the name Buddha, but he usually calls the 
Buddliists Shamaniyya {India, 10), which reminds one of the (Ireek 
names Hxq/ixvoli, ^XQficcve^, ZoLQfiOLvoiioi and the Latin Samanci, 
which represent the Sanskrit sramuna or the Pali samaiui. Before 
the days of Zoroaster, he says, all Kliurasan, Persia and Trfiq as far 
as Mosul was Buddhist [India, 10), but now-a-days it is to be found 
as the religion of the people in certain parts of India, China, and 
among the Turki tribes [Chron., 206). It may be conjectured that 
Buddhism had for the most part died out in those regions with 
which al-Birunl was personally accpiainted, so that his knowledge 
of this religion w^as mostly at second hand. He knows the hatred 
of the Bud^ists for the Brahmans [India, 10). They were idolators, 
many of whose idols and monuments were still to be .seen [Chron., 
206). Like the Hindus they believe in the migration of souls, 
[Chron., 206), and that our present world will end ux) in a great 
conflagration [India, 166), though as to the actual duration of the 
w'orld they differ, some saying that it will endure a million years, 
others that it goes on to eternity [Chron., 206). He knows that the 
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Buddlia was sent as a prophet to India {Chron., 207), and of the 
teaching about the buddha, dharma and sangha, {India, 20), of which, 
however, he has no proper understanding, and he thinks that it 
w'as the Buddha who ordered them to dispose of dead bodies by 
casting them into the water {India, 284). That he twice calls the 
Buddha by the name Buddhodana may be due to a textual corrup¬ 
tion. He seems to know that there were Buddhist Scriptures, for 
he mentions a work on ‘knowledge of the Unknown’ composed by 
the Buddha {India, 75), but apparently he had no contact with the 
Scriptures known to us. Nor were there any Buddhist texts among 
the Indian works to which he refers, save one grammatical and one 
astronomical text (India, 65, 75). Of their sects he mentions only 
the red-robed, but would seem to think that this was a wwd that 
could be used to cover all Buddhists {India, 65, 75). 

Zoroastrianism 

Sachau is probably right in thinking that in the countr>' districts 
of Persia the majority of the people in al-BIruni’s day were still 
Zoroastriaus. There may also have been considerable communities 
of them in the lugger towns, for we now know that the progress 
of Islam among the people was but slow even though the land was 
under Muslim domination. It would thus have been no problem 
for him to have come into contact with living and practising Zoroas- 
trians from whom he could have learned necessary details about 
their faith and practice. He may even have used documentar>' 
sources, for much more of their literature seems to have I)een a^’ail- 
able in his time than has survived to us. 

We have already noticed his curious idea that Zoroastrianism 
succeeded Buddhism in Iranian lands {India, 10). He knows, 
how’ever, that there was a Magian reli^on before Zoroaster, though no 
pure form of tliis was any longer in existence {Chron., 318). The early 
Iranian religion, he says, was in pre-Zoroastrian times a worship 
of sun, moon, planets, and the primal elements {Chron., 204). He 
gives the w'eU-known story of how Zoroaster came forth as a Prophet 
in Azarbaijan, preached in Bactria, and after the conversion of 
King Gushtasp was able to spread his religion and set up his fire- 
temples from the frontiers of China to those of the Greek Empire 
{India, 10). He knows how later it became the State religion in 
Persia {India, 11), was introduced into Soghdiana {Chron., 234), 
and later into India where there were communities of Zoroastrians 
in al-Biruni’s own day {India, ii). 

That they shared with other peoples the idea of a World 
Mountain {India, 125), and exposed their dead on towers of silence 
{India, 283), we have already noticed. They had also their tea ching 
about origins, and he reproduces two versions he had heard of the 
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story of the strt^gle between Ahriman and that curious creature 
Gayomarth, who was bom from the sweat of God, from which 
struggle came the creation of the first human pair {Chron., loo). 
He tells also the story of Frediin’s subduing and binding the great 
demon Dahhak {Chron., 223). Their priests, who have great autho¬ 
rity among them, are the Mobadhs and the Herbadhs [Chron., 100). 
He says little, however, about their rel^ous customs save that they 
do not fast [Chron., 230), and that they have a marriage custom 
somewhat like the Jewish Tevirate [India, 53). Their Scrijhure is 
the Avesta, which they recite in a curious whispering fashion 
[Chron., 219). A great part of their religious code, however, and 
most of their monuments, were destroyed by Alexander the Great 
[Chron., 129). He gives a long account of their calendar of festivals, 
in which he collects a good deal of miscellaneous information as to 
their reli^on [Chron., 215-233). Of more interest to us is the fact 
that he ^ves us some account of the curious heretics who arose on 
Zoroastrian soil. He says that there were no schisms among them 
till the time of the coming of Jesus [Chron., 207). What the early 
schisms were which arose then, he does not tell us, l)ut he gives 
quite a number of details as to the teachings of Mazdak, Bahafirid 
and Ibn Abi Zakariyya [Chron., 209-214). 

Manichaism 

The interest of al-BIruni’s account of Manichaism is that the 
Manichaean Scriptures and books by Mani’s disciples were still 
extant in his day, and he could quote from them. Many scattered 
communities of Manichees were still in existence then, with whom 
he could have had personal contact [Chron., 209). He also knew 
the works of others who had written about this religion. He praises 
highly the account that al-Iranshahri had given of Manichaism 
[India, 4), and quotes two Cliristian writers from whom he had 
drawn information about them [Chron., 208). It is interesting to see 
that he places Mani in the Christian succession, in the line of Marcion 
and Bardaisan [Chron., 207), for this is the tradition found almost 
everywhere in the Syriac writers. In India, 19 he emjjhasizes the 
close relationshij) in which they stand to the Christians. He calls 
Mani a pupil of Fadarun [Chron., 207), a name which is most probably 
a corruption of Kegdcov, the well-known name of the teacher of 
Marcion. Mani, however, was not a Christian, he was an eclectic 
who, har ing studied the doctrines of the Magians, the duahsts and 
the Christians, set up as a Prophet himself, claiming that as Buddha 
had been sent to India, Zoroaster to Persia, Jesus to the West, so 
he in this age had been in similar fashion sent to his generation 
{Chron., 207). His doctrine of metempsychosis he got from the 
Hindus [India, 27), from whom also he derived his exijlanation of 



150 AL-BIRUNI COMMEMORATION VOLUME 

the ebb and flow of the tides {India, 253). From the Christians he 
got the idea that he must have a Gospel [Chron., 23). Either Bud¬ 
dhist or Hindu is his teaching about the cyclic series {India, 191), 
and doulttless of the same origin is his prohibition of killing for 
food {India, 276). while from the Judaeo-Christian tradition came 
his notion that in heaven there is neither male nor female in our 
earthly sense [India, 19). His conception of himself as the Paraclete 
is obviously of Christian origin {Chron., 208). 

Of Mani’s books he knows the Shdhpurqdn, which the teacher 
had composed in Persian for .Shapur I, and from which he quotes 
twice {Chron., 118, 207), his Gospel, which differs from that of the 
Christians, and is arranged under the twenty-two letters of the 
alphabet {Chron., 207, 208), his Thesaurus {Chron., 208), from which 
he also gives a quotation {India, 19), his Book of Giants, Book of 
Books, and many treatises {Chron., 208), and his Book of Mysteries, 
from which he also quotes {India, 27). This shows a quite remark¬ 
able acquaintance with the Manichaean Canon. It was from the 
Shdhpurqdn that he extracted Mani’s account of his call to preach 
{Chron., 118, 207), and because ot the superior reliability of this book 
he uses it as the source for one of his calendar calculations {Chron., 
121). It w'as this book, he says, that they used as a Code for the 
guidance of their daily life {Chron., 118). Like Augustine he was 
impressed by the Manichaean use of pictiires in their l)ooks and in 
their places of worship {India, 53), and jjerhaps there is a reference to 
their books where he speaks of how' the Manichee propagandists 
present Mani’s biography to the people in a beautiful and attractive 
garb {India, 132). One work of a Manichaean missionary he knows 
and quotes, viz. the Book of Marriace, which repudiated the need 
for a qibla {Chron., 331). 

His account of Mani’s life and death follows the usual tradition 
we know from Christian and Muslim books {Chron., 208), so that 
he is doubtless reproducing the commonly accepted account of his 
day. He know^s liow the Manichaean community is divided into 
Electi and Auditores {Chron., zoy, 208), and indeed describes the 
peculiarly ascetic life prescribed for the Electi as the religious leaders 
responsible for the propagation of the faith, whereas the Auditores 
have as their main duty the support of the Ivlecti {ibid). As to 
Mani’s teaching, he mentions in particular his dualism {Chron., 207; 
India, 59, 132), his doctrine of the Primal Man {Chron., 207), of 
ahimsd {Chron., 207), of the presence of soul in all matter {India, 23). 
He quotes Mani’s denial that they W'Orslii])ped sun and moon {India, 
284), and his view, which al-Birflnl found obscurely expressed, as 
to tlie state of souls which had failed to come to a knowledge of the 
truth {Chron., 237). In his day tliere were some of the Manichaeans 
who were ascribing all sorts of miracles and w'onders to Mani, while 
others denied that he was a miracle worker {Chron., 209). 
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The Manichaean communities in the Muslim areas, save at 
Samarquand, seem to have been but scattered communities, but he 
says that most of the eastern Turks in his day were Manichees, and 
that there were considerable communities of them in China and Tibet, 
and not a few in India (Citron., 209). He is fully aware that the 
Muslim community had suflEered from their religious propaganda, 
mentioning especially the work of Ibn Maqaffa' (India, 76), Ma‘n 
b. Za’ida and his uncle ‘Abd al-Karim b. Abi’l-'Awja’ (Citron., 67, 
68; India, 17,2) and their fellow zindtcjs, who were ])reaching the 
doctrines of Mani pretending that this was the true Islam, This 
is quite of a i)iece with w hat w e read in the Chinese w riters of the 
Manichaeans in China pretending that their doctrine wns tire real 
Buddhism, and Augustine’s complaint that in the West they tried 
to make out that they were really Christians but with a special 
message. 

(iREEK Religion 

His knowdedge of Greek religion is quite obviouslj^ derived from 
books and often at second-hand. He knows of the Seven *Sages 
(India, 15), of Plato and Socrates (India, 12, 21, 28, 72, 51, 59, 282), 
Homer (India, 21 ; Citron., 86), Aristotle (Citron., 182, 227,, 237; 
India, 60), AratoS (India, Ptolemy (Citron., 29), Proclus (India, 
28), Galen (India, 59; Citron., 237, 243, 297), Hippocrates (Citron., 
266, etc.), Juidoxus and Dositheus (Citron., 244), and others, for the 
most part those authors more usually known in the Muslim world. 
He consults them as a rule for information on matters concerned 
with his scientific interests, so that his references to Greek religion 
are merely incidental, and for the most part simply in comparison 
with Hindu ideas, since he holds that the pre-Christian Greeks held 
much the same views as the Hindus (India, 12). Thus he brings in 
their views for comparison with the doctrine of the First Cause, on 
the pre-existence of souls, on the deification of humans in considera¬ 
tion of their superhuman pow ers, on plants having a kind of animal 
sense, on metempsychosis, and on the cyclic series (India, 15-17, 
21, 28, 192). Early Greek religion, he says, was idolatrous and 
anthropomorjjhic (India, 18, 46, 59, ()o). He thinks that the lan¬ 
guage they use of Zeus is very similar to that which the Brahmans 
use of Brahma (India, 47), and he quotes the Stoic view that Zeus 
really means s])irit diffused in matter (ibid). As Hindu law was 
said to come from the Kishis, so, he says, Greek religious and civil 
law' w as derived from such sages as Solon, i)raco, Pythagoras, Minos, 
who received divine assistance in drawing up their codes, and he 
(juotes Plato as saying that the Athenians claimed that their laws 
were from Zeus, while the Lacedaemonians held that theirs came 
from Apollo (India, 51, 52). On the problem of the origins of all 
things, he quotes Ibn Zakariya ar-Razi as stating that the Greeks 
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taught that fi\ e things had lasted from all eternity, viz. the Creator, 
the universal Soul, primal matter, space and time [India, 163). 
There were rationalists, however, among the Greeks, who did not 
follow the ijopular leaders where these claimed to base their know^- 
ledge on a sui)posed divine inspiration [Chron., 51). 

Judaism 

Though al-Biruni mentions his contact with Jewish teachers 
[Chron., 187, 276), it is a little difficult to estimate how much ot his 
knowdedge of Judaism is at first hand. He seems to have had 
access to the text of the Old Testament, and has quotations from 
Genesis, Exodus, Leviticus, Deuteronomy, Job, Psalms, Daniel, 
Chronicles, Isaiah and Zachariah, though at times it looks as though 
he is quoting from the Peshitta rather than from the Hebrew text. 
Yet he knows that the Torah w'as in Hebrew [India, 18), and that 
there was a Greek translation of it in use among the Christians, 
whose correctness the Jews disputed and the Christians defended 
[Chron., 20, 21, 279). He seems also to have been acquainted with 
the Book Seder Olam [Chron., 74). He knows that the MSS. of the 
Torah were generally written on the skins of gazelles [India, 81), 
but in India 53 he says that they were accustomed to use pictures 
in their books and places of worship. This, however, may be merely 
a slip, for the Christians and Manichees whom he mentions in the 
same sentence were noted for their use of picture iUustratious. His 
statement that the Torah itself refutes Jewish tales that God drow'iied 
Pharaoh [Chron., 330) would seem to point to first-hand knowledge 
of the text, as perhaps would also what he says about the Tetra- 
grammatoii [India, 82), and his reference to what it says about there 
having been giants in olden time [Chron., 83, 84). 

The nations round about Palestine were idol worshippers, and 
he knows the story of how the Israelites who rebelled always went 
after Baal and Ashtoreth [India, 18), and how the people fell into 
idolatr>' after the split in the nation at the death of Solomon [Chron., 
74). Pie is aware of the importance of Jerusalem as their central 
seat [Chron., 146), and the importance to them of the Sabbath insti¬ 
tution [India, 24; Chron., 275), and the Passover [Chron., 56). In 
discussing the marriage customs of the various nations he includes 
a reference to the Levirate marriage [India, 53). Of more than 
usual interest to us is his mention of their expectation of a Messiah, 
and the use made of this expectation by numerous false prophets 
who at various times arose among them [Chron., 15, 16). It is 
somewhat curious to find him referring to Muslim use of the wisdom 
of Daniel, a wisdom w'hich they said was derived from the book 
Cave of Treastires, in which Adam had set down the wisdom he had 
learned [Chron., 302). His main interest is naturally in the Jew'ish 
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calendar, so we find him discussing the various cycles they knew, 
such as the Jubilee and the Shabu' {Chron., 176.177) and the Teqnjoth 
{Chron., 182), and giving details as to their festivals—Xew Year. 
Yom Kappur, Tabernacles, Hanukka, Purim, Passover, etc. [Chron., 
275-281). Occasionally he mentions the Jewish sects known in 
Ins day, the Rabbanites, Miladites, Qaraites, Maghribis, Alfaniyva 
[Chron., 57, 58, 284). 

Samaritan.s 

It is ])erhaps a little surprising that he should luu e known 
aiiN^hing about the vSamaritans, even though they were a much 
more numerous community in his day than they are in ours. His 
information about them, however, seems to have come from secon¬ 
dary sources. He knows that they originated from a mixture of the 
indigenous people of that area, who had aided Xebuchadrezzar 
against the Jews, with those people whom he sent from llabylon to 
replace the Jews he took away into captivity [Chron., , 318). He 
knows their' churches ’ at Xabhts, and is aware of the enmity between 
them and the Jews, which led them deliberately to decei\'e the 
Jew's [Chron., 57). They have never entered Jerusalem, he says, 
since David transferred the temple from their (lerizim site to Jeru¬ 
salem [Chron., 21). He quotes Abu ‘ Isa al-Warraq as authority that; 
the Samaritans do not celebrate the Feast of Tabernacles [Chron., 
277). His suggestion that their religion consists of a mixture of 
Magiaii and Jewish elements [Chron., 21, J18), is aiiparenth’^ a wrong 
inference, though he is right on the question of their recognizing no 
Prophet since Moses [Chron., 21). The nio.st interesting thing is 
that he knows that they have a Torah whose year reckonings differ 
both from those of the Jewish copy and those in the Christian 
Greek translation [Chron., 21). His statement that they call their 
Torah by the name al-Ldmasdsiyya (i.e. the touch not), is apparently 
based on nothing more than the Qur’anic verse XX, 97, which has 
been the source of so many curious Muslim notions about the 
Samaritans. Both this and his statement that they do not allow 
other people to touch them just as they themselves do not touch 
others, is merely an exaggeration of the w'ell-known Samaritan 
insistence on ritual purifications. 

Christianity 

There were Christian communities, often very considerable 
communities, in all the areas wdth which we know al-Biinni to have 
been in personal contact. He seems to have known all three of the 
Christian groups of the Orient, the Melkites, the Jacobites and the 
Nestorians [Chron., 288, 315), though his information about the 
Jacobites is much less copious than about the others, and indeed, 
he in one place remarks that he has never met a Jacobite nor one 
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who knew their dogmas {Chron., 315). Not infrequently he mentions 
Christian authors and books, and even Christian scholars with whom 
he was in friendly intercourse. Christianity, he says, had been very 
generally adopted in the empire after the death of Diocletian. In 
his days the Melkites were mainly in the areas nearest to Greece 
pro])er, though there were scattered communities of them elsewhere, 
even in Khwarizm {Chron., 288). and have their Catholicos for the 
Aral) countries at Baghdad {Chron., zSg). The Nestorians, he says, 
made up the majority of the inhabitants of Syria, ‘Iraq and Kho- 
rasan, whereas the J acobites were mainly in Egyih and the countries 
adjacent thereto {Chron., 288). The four great Patriarchates in 
his day were those of Constantinople, Rome, Alexandria and Antioch, 
the Catholicos at Baghdad being under the throne of Antioch 
{Chron., 28()). He notes that the Nestorians at that time nominated 
their Catholicos, but his actual appointment was at the hands of the 
Caliph, since their lands were entirely under the domination of 
Islam {ibid). He knows that the chief dogmatic difference between 
these groups was their interpretation of the union of the two natures 
in Christ, and that it w'as over this point that there had arisen the 
Arians, whose views in this matter w'ere nearer those of the Muslims 
{Chron., 288). Their Churches were familiar to him. He comments 
on their orientation {Chron., 249), and on their use of pictures {India, 
53). There were Arab Christians in his day, who had their own 
peculiar fast days connected with their owm local history {Chron., 
31.I), a very interesting piece of e\idence of how ((uickly Christianity 
i)ecame indigenous in these Oriental lands. Though there was 
enmity between the Christians and the Jew’s, which caused the Jews 
to delight to deceive them by lies {Chron., 304), he finds that for their 
fasts and their festivals they agreed on the whole with the Jewish 
computations, the cardinal point being the date of the Passover 
{Chron., 11). 

We have already noticed his acquaintance with the Septuagint 
as the Christian version of the Torah {Chron., 20, 21). He knows the 
Gosjiels in Syriac {India, 18). He quotes a conflate text of Matthew 
and Duke in India,. and quotes both John and Matthew in India, 
18. That he was acquainted with the four Gospels from personal 
obsen^ation a]q)ears also from a number of references, such as to 
Josejih of Ariniathea {Chron., 292), to the Gospel statement of the 
number of days Jonah remained in the belly of the fish {Chron., 333), 
to the transfiguration story {Chron., 300), to Herod’s killing the 
infants at Bethlehem {Chron., 292), to the descent of the dove at the 
Baptism {Chron., 293), to the annunciation to the prophet Zechariah 
of the birth of John {Chron., 291), and his statement that he found 
nothing in the Gospels about the tales told of the death of John 
{Chron., 301). He also knows of the differences among the Gospels 
in their accounts of the Messiah, and how’ the Christians think to 
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reconcile these differences (C/iron., 22). He knows of the seventy- 
tw'o disciples {Citron., 300), and of the Apostleship of Paul, whose 
eyes the Lord had blinded before He chose him for Apostleship 
{Citron., 288, 299, 31-1). His statements about Paul’s blindness 
{Chron., 314), about the disciples being bidden remain in the Upper 
Room till the Paraclete come {Citron., 308), about the disciples speak¬ 
ing with tongues at Pentecost, and Peter’s healing the lame man in 
Jerusalem {ibid), maj^ show a knowledge of the Acts of the Apostles, 
but may have come to him from other sources. He knows that the 
Chr^tians use the Old Testament to find prophecies there of the 
coming of Christ {Chron., 297). It is interesting to note that he is 
not only aware that the Gospel is not a re\’elation sent down all at 
a sitting, as some Muslims held {Chron., 333), but he knows also that 
it is not a Law code, for the Christian Codes are based on the works 
of the ‘ Fathers ’, who de\-eloped them from the sayings of the Messiah 
and His Apostles {Chron., 291). 

We have already noticed how he selects the doctrine of the 
Trinity as the Hall-mark of Christianity {Indut, 24). In another 
passage he uses this doctrine to provide a comparison with the 
Hindu teaching as to Bralrma being the First Cause, Narayana the 
second force, and Rudra the third force, though in a sense they are 
a unity as Vishnu, just as the Christian Father, Son and Holy Spirit 
are three persons but one substance {India, 46). On the Father- 
Son designation he has quite a discussion, knowing quite w'cll that 
in the older religions this did not have the crude sense usuallj' 
attributed to it in Muslim w'ritings [India, 18, 19). Jesus w'as the 
‘Son’ in a very special sense, that .special sense in its relation to the 
Trinity being the point on which the Arians differed from the others 
{Citron., 295, 288), yet in spite of His miraculous birth and constant 
aid from the Holy .Spirit, the Messiah during His earthly life was 
subject to the ordinary laws of nature {Chron., 294, 309, 310). His 
teachings are the ethic of the Christians. Al-Biruni knows the 
Sermon on the Mount, birt though he admires the ethic of giving 
another your cloak and your shirt, of turning the other cheek, and 
blessing and praying for your enemies, he thinks that this is quite 
unpractical, for mankind are not philosophers, but for the most 
part ignorant and erring folks who mu.st be kept in the straight 
path by sword and whips {India, 280). 

He has a long account of the Calendars of both the Melkites 
and the Nestorians. That of the Melkites has been reproduced 
with annotations by Louis Cheikho in al-Machriq for 1902 and by 
Robert Griveau in Patrologia Orientalis X, 291-312 (1914). In 
these he gives some details of the way in which they kept the festiv’^als 
of the Annunciation, Transfiguration, Ascension, Lent, etc., and that 
of St. Helena’s Invention of the Cross. He knows the differences 
between a ‘commemoration’ and a ‘feast’ {Chron., 300), the general 
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^remonijd for the keeping of a Saint’s day {Chron., 288), and that 
for a ‘christening’ [Chron., 293). He knows the general scheme of 
the Christian hierarchy from Patriarch to singers and altar-servants 
[Chron., 289), and tells how the Patriarchs are elected [ibid). To 
our siirprise he can quote from the Canones Apostolorum [Chron., 303), 
and give quite an account of the first six great vSynods of the Church 
[Chron., 295, -96). On the whole his account is symjjathetic, though 
he blames the Christians of his day for giving too much credence to 
idle tales without making proper historical investigation [Chron., 292). 

There were heretical sects of Christianity in his world. In the 
Introduction to his India he jjromises to quote the views of these 
wheii he finds they ha\ e something in common with Hindu teachings 
4) but ajjparently he did not find much that he could use. 
'V^hal is of some interest is that the sects of the Marcionites and 
Kardesauians were ap])arently still flourishing, each with its own 
version ol the Cos])el [Chron., 23, 201), a fact which makes it easier 
to understand why Syriac writers were so preoccupied with these 
two sects. Their doctrine, he says, though it was in the Christian 
succession, was a mixture of Christian and Zoroastriau elements 
and luiidamcntally dualistic. Bardaisan even claimed that he 
had the ‘Light’ of ('.od dwelling in his own heart [Chron., 207). 

Sabians 

'i'hrice in the Qur 'an we find mention of the Sabians—II, (>2-59; 
V’, <>9-73; XXIT, 1 7, as those who, along with the Jews, Christians and 
Zoroastrians, are in a special way to be counted as Believers in 
Allah. No reference to any such group appears in pre-Islamic 
Arabia, and our best guess at present is that the Prophet meant by 
this word to designate some of the Gnostic groups which at that 
time were fairly active in North Arabia. Under the Caliphate 
various groups claimed the right to be included under this name. 
Al-Biruiu is aj)parently aware that it is a kind of blanket word. 
He knows that it is most commonly used in connection with the 
Harranians, though they themselves took this name only under the 
‘Abbasids, being really a heathen, idolatrous ^oup deriving from a 
remnant of the old Greek religion which continued to carry on the 
old forms of worship when the Greeks in general accepted Chris¬ 
tianity. Their jjrophets were Agathodaimon, Hermes, Pythagoras, 
Walls, Maba, and finally Sawar who was the maternal grandfather 
of Plato [Chron., 2<'5. 318). From the list of their feasts and fasts 
that he gives we gather that they were for the most part worshippers 
of heavenly bodies, having images of Venus, whom they called 
Belit, Mars, Saturn, Mercury-Hermes, Sun and Moon, along with 
'i'ammuz and Atargatis [Chron., 318-322). Their qibla for prayer 
was the south pole [Chron., 331), and they had books of Hermes, 
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which he had apparently consulted [Chron., 341). This Hermes 
who played so important a part in their system was identified by 
some with Idris, a prophet mentioned in the Qur'an, who is said to 
be the Old Testament Enoch, though others said Hermes was that 
Biidhasaf who was reputed to have come forward as a |>ro])het in 
India in the first year of Tahmurath and \vas the in^'entor of Persian 
writing {Chron., 204, 206, 216). In India, 59, he includes them 
among those who made much 01 the idea of a niys/ery. 

Some said they got thdr name from their place of abode at 
Harran; others, however, said that they w-ere so named from Haran 
the brother of Abraham, and al-Birfmi quotes from vSyncelliis the 
tale about Abraham’s connection with them. Al-Kindi in his 
Apolo^i, he says, accuses them of being given to human sacrifices. 
He himself thinks that they are monotheists who emplo}- only 
negative terms in their description of Ood, and though the}- lia\ e 
temples and images named after the celestial bodies, offering sacri¬ 
fices both to the stars and to the images, tliis did not seem to him 
inconsistent with their fundamental monotheism [Chrou., 204 206). 
They observed certain dietary laws and made much of prayer, liaving 
fixed liturgical prayer thrice daily, preceded by jmrification and 
accompanied bj^ inclination and prostration, and also x-oluntarA' 
prayers at certain hours {Chron., 206). Tradition said that many of 
the ancient houses of w^orshi]) whose ruins were .still to be seen, 
such as tho.se at Damascus, Baalbek, Harnin and Selemsin u.sed 
formerly to belong to them, and some said e\^en the Ka'ba at Mecca 
was in former times one of their shrines {Chron., 205). 

There were those, how'ever, who claimed that the Harraniaus 
were not the true, original Sabians, for these were those remnants 
of the Jews who stayed behind in Babylon when Cyrus permitted 
the return. There, since they were now isolated, they mingled tlunr 
original doctrine with some elements of Magianism, and some from 
the old Babylonian religion, and claimed to be the descendants of 
Enos son of Seth. Others said that Methusaleh had a son named 
Sabi’ from whom they got their name. These ])eople deny that 
they are Harranians, with whose doctrines they do not agree save 
in some small matters, while in prayer they turn to the North, which 
is quite the o])posite to the qibla of the Harranians {Chron., 206, 318, 
331). Since he places the cliief seat of those ]>eople in Southern 
Mesopotamia it would seem that he has in mind the Mandaeans. 

Khwarizmi ANS 

The interest that has been excited in our days in the language 
and culture of Khwarizm has naturally turned attention to the 
curious words that al-Biriini inserted so long ago in his account of 
the festivals of the Khw^arizmians. We have noticed how he 



15B Alv-BIRUNl COMMEMORATION VOLUME 

mourns the fact that at the conquest Qutaiba b. Muslim had killed 
off their priests and learned men and burned their books {Chron., 
48). In his day, however, they were still maintaining many of their 
ancient customs. Zoroastrianism had not made any great headway 
amongst them [Chron., 235), and apparently Islam spread but slowly 
in their area. They were still following their ancient practice of 
using perfume and incense rites to keep off the malignant influences 
of demonic spirits [Chron., 237), and on certain days they were 
accustomed to lay out food in their temples as a banquet for the 
spirits of the dead [Chron., 238). He is able to record six religious 
festivals which they kept, though he seems to know nothing of them 
save their names and the dates on which they fell [Chron., 237, 238). 

Arabian PaganIvSm 

Though al-Biruni, as we hav’e mentioned above, has a strong 
anti})athy to things Arabian, the meagreness of his information 
about the early Arabian religion cannot be attributed solely to this. 
Muslim orthodoxy had done its best to blot out cis far as possible 
all memory of the old |)re-Islamic paganism, and al-Biruni complains 
of the utter neglect of study of the old ways of life of the pagan ])ast 
[Chron., 141). Partly, he thinks, this was their own fault, for these 
ancient Arabs had been content to remain in illiterac5^ depending 
for the preservation of their traditions on the poems wliich were 
memorized, so that when a new religion came in, and no one any 
longer |)ractised the old rites, the poems connected with them were 
soon forgotten [ibid). Ivven in his own day the Arabs were an 
illiterate people who did not read nor write nor reckon [India, 242), 
so that it was useless to turn to them for accurate information. 

Prom what has been recorded of them it is clear that they were 
idolatrous. The story was that the idols they w’orshipped were an 
importation into Arabia from Syria, and that they paid reverence 
to them in the belief that they would be intercessors for them 
[India, 59). They were not noted, however, for their respect to 
their idols, for there was a stoiy^ mentioned in certain of the early 
poets, of how the Banu Hanifa had an idol named Hais, which was 
made of edible material, and once when the tribe was pressed with 
hunger they ate their idol [Chron., 210). These were the people 
among whom arose Muhammad’s rival in prophethood Maslama, he 
whom the Muslims always mockingly call the false prophet Musai- 
lama, and who, they charge, used to delude the people with cheap 
tricks [Chron., 209, 210). In some forms of their worship the ancient 
Arabs used hand clapping and whistling with the fingers [India, 91), 
which would seem to point to a Shamanistic form of worship. In 
discussing marriage customs he describes the various types of 
marriage in vogue among them [India, 53), and he knows that they 
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had no dietaiy regulations, eating indifferently clean and unclean 
animals {India, 91). The system of intercalation which was charac¬ 
teristic of their calendar they took, he says, from the Jews {Chron., 
12, 62). He is able to enumerate their main festivals {C/iron., 325- 
328), though if these had any religious connections he does not 
mention the fact. 

Islam 

His own religion of Islam he often draws on to ]»ro\ i(k‘ coni- 
jjarisons and contrasts with things he finds in the other religions 
he is describing. In general he writes as a ])ious Hnslini w ho accepts 
the nonnal orthodox system of Islam. At times we find him jno- 
foundly contemptuous of some of the arguments much in favour 
w'ith the orthodox theologians, as for exam])le their deducing 
mystical wisdom from the fact that the form of the human figure 
may be considered as resembling the form of the name Muhammad 
{Chron., 297), or their endeavouring to find words of religions signi¬ 
ficance in the natural markings on rocks or stones {Chron., 29S). 
Naturally he is strongly op])osed to the attem])ts of some of the 
orthodox to jjrohibit free discussion of religious to])ics {India, 15). 
On the other hand he at limes seems over anxious to a.ssert his 
orthodoxy, as in his claims for the excellence of the Qur’an {India, 
132), or his strange overcmidiasis on the cogency of the su])posed 
])rophecies to be found in the Bible concerning the coming of 
Muhammad and his ])osition as the final jnopliet {Chron., 18-20). 

In discussing the question of apotheosis he comjiares the Muslim 
use of the name Allah with the u.se in the Jewish and Christian 
Scriptures of such words as Eloali and Rabb, and how this is related 
to Hindu, Greek and Manichaean usage of words in connection 
with deity {India, 12-19), which leads him to the very interesting 
discussion of how these religions use the Father-Son terminology in 
relation to the divine. In discussing the Sunday observance of the 
Christians he compares the Jewish Sabbath and the Muslim Friday, 
and the special reasons adduced by each group for observing their 
particular day {Chron., 308). He defends the union of Church and 
State, so characteristic of Islam, as offering the best ])ossibility for 
the fullest development of human society {India, 48). The Muslim 
Antichrist legend he compares with those of the Jew^s and Christians, 
quoting a curious notice to the effect that the Jews of Damascus 
told the Caliph ‘Umar that the Antichrist would arise from the tribe 
of Benjamin {Chron., 212). 

Of particular interest is what he has to say about the various 
sects that had arisen within Islam. 'Whth some asperity he rejects 
the anthropomorphism of the Jabarites {India, 15), and what he 
calls the foolish rationalism of the Hashwiyya and Dahariyya 
who would not believe in anything that w'ent beyond their own 
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experience {Citron ., 78). The two disastrous influences in early Islam, 
he says, were the Judaising sect who led away the unlearned by false 
copies of the Qur’an they had in their possession, and the Zindiqs, 
who were really Manichees masquerading as the representatives of 
the true Islam [India, 132). He knows also of sects which arose 
among the Shi ‘a and corrupted their Code [Chron., 67), tells of a ras- 
call)’ missionary of the Haruriyya sect [Chron., 201), of al-Muqanna‘ 
who claimed to be God [Chron., 211), and of those curious people the 
Qarmatians [Chron., 211-214). In discussing the Muslim festivals 
he takes occasion to recount how the festival of the first day of 
Muharram came to be associated with the famil}'^ of ‘Ali [Chron., 239). 

The Sufis are those whom he introduces most often, because 
of the many points of contact he found between their teachings 
and Hindu thought [India, 4). He can compare their \'iew of the 
soul with the Hindu purmha [India, i/j, 178); their two soul theory 
with something similar in lioth Hindusim and Christianity (34); 
their notion of the liberation of the soul with the Hindu moksha 
(40, 41) ; their doctrine of metempsychosis with that commonly 
taught in India (29). He compares their doctrine of the First 
Cause with that of the Greeks (16), and explains how, like the author 
of the Sdihkhya, they do not regard the attainment of Paradise as 
any sjjecial gain, since absorjition in its delights tends to divert the 
soul from the Absolute (31). He knows their doctrine of the veils 
of light and darkness that drop between man and God (43), and 
how they tauglit that love meant being engrossed by the creature 
instead of by the Creator (37). He quotes ash-Shibll and Bayazid 
al-Bistfimi on their pantheism [India, 43), and has quite an account 
of the extravagant doctrine of al-Hallaj, whose followers still at that 
time were carr\dng on Ms teacMng [Chron., 211, 212). 

This account of al-Biriini’s contribution to the study of Comj)- 
arative Religion has had to be based on Ms India and his Chronology, 
the sole texts wMch were available, but it will suffice to show how 
important a place he has in the history of that study in general 
and within the fold of Islam in particular. It is rare until modern 
times to find so fair and unprejudiced a statement of the views of 
other religions, so earnest an attempt to study them in the best 
sources, and such care to find a method wMch for this branch of study 
would be both rigorous and just. Might it be after all that his 
greatest contribution to learning was not in the field of the more 
exact sciences but in this field of the sciences of the spirit ? 
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The puipose of this article is to give a critical estimate of the 
merit of the THIRD BOOK of QANUN-I-MAS’UDI as the first 
Compendium on Trigonometry written by the ‘Most profound 
Thinker in IslamMuhammad Ibn Ahmad Abu’I Raihan Al- 
Biruni (4th Sept., 973 A.D.—i Jth Dec., J048 A.D.) who w-as not only 
the most original and brilliant scholar at the court of Ghazna, but 
also was the greatest astronomer-mathematician, the greatest 
historian-geographer of his age. He was a tremendous writer who 
‘did never leave his pen except on two days, Nauroz and Mehrjan'*, 
and produced works in practically evejy'- field of science and litera¬ 
ture, wliich exceeded ‘a camel’s load ’. 

He was the author of numerous books and articles ® on diverse 
subjects such as philosophy, metaphysics, and religion; history, 
chronology, and civilization; art, fiction, and poetry; geology, 
geodesy, and geography; physiology, mineralogy, and medicine; 
optics, physics and chemistry; mapping and survey; and various 
branches of mathematics, astronomy and astrology. Adept in 
Arabic and Sanskrit, in Greek, Hebrew and Syriac, and in many 
Indian and Iranian dialects, he translated numerous works from 
these languages, and thereby linked the East and West at Ghazna. 

But it was in mathematics and astronomy where his creative 
genius mostly lay, and, to which he claims to be associated. In 
the Preface to Qanun-i-Mas’udi, his master-work on astronomy, 
astrology and mathematical geography, dedicated to Mas’ud, the 
son of Mahmud, he asserts, ‘As I am connected with one of the 
branches of mathematics, and I am associated with it and deep in 
it since my birth, I prefer to serve his (Mas’ud) Treasury named 
‘ Hikmat ’ by writing a treatise on the art astronomy (l») 

... .1 have adorned it with the best ornament.' 

Apart from his invention of a new type of astrolabe called 
‘Ustuwani’, w'hich he used not only in observations of heavenly 
bodies, etc., but also in calculating the heights and distances of distant 


^ Nallino Knc. * Shalirzori. 

3 Chap. IV, * Al-Biruni' by Syed Hasan Burney. 
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objects, he wrote immensely on astronomical and mathematical 
topics such as Indian arithmetic, extraction of cube-root, ratio and 
proportion, calculation of heights and distances, direction of the 
qibla, balance and its correction, calculation of chords and tangents, 
constniction of astrolabe and its use, time and its conception, 
days and nights, the moon and its phases, twilight, eclipses, comets 
and meteorites, horoscopes, Indian astrology, measurement of the 
earth by observing the dip of the horizon,^ methods of projection 
of bodies and spheres on planes, which he claims ® to have put for 
the first time before the world. His ‘Tafhim’, an introduction to 
astrology, meant for a lady named Raihana Bintul Hasan, is still 
extant. 

In short, he was an ocean of knowledge—a ‘ Sagar ’ ® as Indian 
Pandits used to regard him, rather a ‘magician’ who could spell 
any one by his intellectual attainments. 

The book under consideration is mostly devoted to the plane 
trigonometry and trigonometrical tables except the last two chapters 
on spherical trigonometiy-. It is Al-Biruni and not Nasiruddin 
Tusi (1201-1274 A.D.) as mentioned by Brammiihl* who for the 
first time approached trigonometry as an independent subject. 
Nasiruddin himself seems to have based his trigonometry on that 
of Al-Biruni’s. He already talked highly of Al-Biruni’s spherical 
trigonometry Ja^ J U (JuJI which has not yet 

come to light. 

Al-Biruni’s predecessor Al-Battani (877-929 A.D.) was pre¬ 
viously believed to be the real discoverer of trigonometry with his 
invention of the word ‘Jaib’, (of which sinus is a literal translation) 
for sine of an angle as half-chord of double the arc in a circle whose 
radius is 60 parts, but the researches of Burgess and Monk ® and the 
statement of Al-Biruni ’’ himself left no doubt as to its Indian 
origin. Even tangent and cotangent wdiich he defined as shadows 
of a rod 12 parts in length placed on horizontal and vertical planes 
respectively called Jk and Jk, have their origin not 

from him but from India.® Al-Battani has no doubt the credit 
of using them for the first time in simplifying astronomical calcula¬ 
tions in liis Zich-el-Sabe.® 


1 lncorx>orated in the seventh chapter of the fifth Book of the Qanun. 

4iUi jV\ p. 317, published by Kdward Sachau. 

Al-Biruni in Indica. * Gesch. der Trig., p. 66. 

See Nasiruddin Tusi, edited by Cartheodry. 

« Brahinmuhl: Gesch. der Trig. 

7 Qanun-i-Masudi: Book III (Introduction, also Chapter VI). 

® Al-Biruni: Book III of Qanun, Chapter VIII. 

® Edited by Nallino, 1899. 
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Abul Wafa (940-998) acMed more to trigonometry and gave the 

S%TIC 

formula that tangent - —:—, and also, for the first time, defined 

cosine 

all the trigonometrical functions and gave their mutual relations. He 
also pointed out that the tangent tables can be deduced from the 
sine tables by dividing the sine of the angle by the sine of its com¬ 
plement. He too based his calculations on the radius equal to Oo, 
as all other Arab astronomers did except Al-Biruni who took the 
radius as unity.^ 

Al-Biruni developed the subject in a systematic way and has 
the credit of, for the first time, keeping it independent of astro¬ 
nomical calculations. His book on trigonometr}’ has ten chapters, 
the first of wliich deals with the methods of calculating the sides 
of an equilateral triangle, a square, ])entagon. hexagon, octagon 
and decagon for a given radius of the circle, and gives his ow'ii ])roof 
of determining the side of a decagon. He adds that the side of a 
heptagon cannot be found in terms of known numbers.* It is 
irrational. The method of determination of the side of a nonagon, 

he gives in a later chapter. As by definition, chord Q° —■ 2 sin ^ ; 

the values of sin 60°, sin 45®, sin 30°, sin 22^° and sin 18° w'ere 
thus obtained. 

Al-Biruni did not use, for his enunciations, numbers in abstract, 
but adopted the language of the Greek geometricians, e.g. instead 

of using the fornmla Sg ~ (yVi—y) ~ -y/J, 

he w'ill say: ‘If we w'ish to find the chord of an octagon, we should 
multiply the radius by the difference of the radius and the chord of 
a square, and subtract the result from the square of the radius, 
and then extract the square root. ’ 

The second chapter is devoted to finding the chord of com¬ 
plementary arc, the chords of double and half the arc, the chords of 
the sum and difference of two given arcs of known chords. Thus 

a 

the formulae for sin -, sin 20, sin and sin {d~(p) were 

established. The above theorems, he applied in determining the 
sines of multiples and sub-multiples of angles. The rule of finding 
the chord of double the arc is verified by the general theorem of 

^ Nasiruddin Tusi, also see Introduction to Chai)ter VI of the Tiiird Book of 
Qanfm. 

* In Chapter IV, Book III, Al-Biruni remarks: 'As his contemporaries Abu 
Sahl al-Kohi (988 A.D.) and Abuljud (1000 A.D.) have worked on it uselessly, he 
should not take pains to do it'. Cajori: History of Mathematics:—Al-Kohi wrote 
memoir es on the determination of the side of a heptagon inscribed in a circle. Abulj ud 
solved the cubic — o in constructing the side of a regular heptagon. 
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finding the chord of the sum of the arcs by supposing the two chords 
equal. 

The third chapter deals with the determination of the side of 
a nonagon from the side of an equilateral triangle. This reduces to 
the problem of determining the chord of one-third of the given arc, 

fl 

or to find sin ? if sin 0 is given. Al-Biruni exhibits here a remarkable 

power of interpolation. He was both an excellent geometrician 
and a great calculator. Where need arises, he takes recourse to 
algebra. He introduces, to get his result, in this case, a cubic 
equation a® = 3A—i, and also changes the sexagesimal scale to the 
decimal scale only to extract the root. The solution, which he 
gives of the above cubic, is cx)rrect to eight decimal places ^ if we 
verify the result by Homer’s method of approximation to the root. 

The fourth chapter is very impfutant, as in this he discusses 
the value of chord 1° or sin on which depends the accuracy of 
the tables. It is here that he displays his great geometrical curiosity 
in deriving twelve geometrical relations after assuming that the 
trisection of an angle is possible. One of these relations, he utilizes 
in interpolating the value of chord 1° from chord 3°. He first 
criticizes the value of chord 1 ° calculated by Ptolemy by considering 
the ratios of the arcs for and f°, the chords of which Ptolemy 
had obtained by bisecting the difference of the chords of decagon 
and duodecagon 6°. Al-Biruni shows that his method is correct only 
up to the second order. He also badly criticizes one Yakub-al- 
Sehri who obtained chord i ° by first getting chord 3|° by addition 

theorem, and then getting chord by bisection, and then commit¬ 
ting tlie mathematical blunder of adding to it of the value of 

%J 

I*? 

chord jg. Al-Bimni ironically remarks ‘Both the methods give 

results correct to the second order, but Ptolemy understood what 
he did, whilst Yakub did not know what he was doing.’ 

Al-Biruni gives the following methods;— 

1. S, and Sio lead to chord (4o°-36°) = chord 4®, which gives 
chord 2“ and chord 1° by bisection. 

2. S9 and Sio also lead to chord 10® and chord 12®, hence 
chord 2® which by bisection gives chord 1°. 

3. Interpolating the value of chord i® by trisection of chord 
3®. This value, he finds out correct to the fifth order as o® i' 2" 

49'" 51" 48'^- 


1 Carl Schoy, p. 19. 
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The fifth chapter is on the calculation of the value of n. He 
first determines the ratios of the diameters to the perimeters of 
regular polygons of 180 sides, inscribed and circumscribed in the 

unit circle; which corresponds to -7 — -5 and -7 —- 5-. He. 

^ 360 sin I 360 tan i 

then, deduces that the value of n is intermediate between the two 
values 3P 8' 29" 35'" 24^^ and 3” 8' 30" 59'" 10*'', and applies 
Ptolemy’s method of taking the arithmetic mean between the two 
values, and thus getting the result correct to the sixth order as 
3P 8' 20” 17"' 46^ 46^ 30''^ He further transforms the whole thing to 

the vulgar fraction as which comes out as 3-1417482. 

It was for the first time perhaps that Al-Biruni gave the result so 
correctly. Al-Biruni also knew how to transfer the sexagesimal 
scale into vulgar fraction and vice versa. 

The ehapters VI and VII are devoted to the Sine Tables. He 
calculated the tables to the tliird order correct to six places of 
decimals. The only remarkable advancement was that in calcula¬ 
tion the radius of the circle was taken as unity instead of sixty as 
was usual, and the period of the tables being at an interval of 15' 
i.e. J°. Al-Biruni, himself remarks that ‘starting with radius equal 
to one’ has saved him the labour of multiplication, division and 
reduction to degrees, etc. 

An extract of his Sine Tables is as follows:— 
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0 
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14 

16 
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45 

25 

7 

10 
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0 

57 

0 

8 

14 

15 

2 
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0 

25 

21 

25 

32 

0 

56 

53 

16 

14 

13 

19 


The first column gives the arcs, the second their sines, the third 
'equalisations’, and the fourth their ‘differences’. The column of 
‘equalisations’ or JjJbu’ is calculated to avoid the trouble of 


* Td’adil = equalizations, Fu^ul — differences. 
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multiplying each time by four. If U~i, T-i, A-» the values of 
sines, Ta'ddil and difference for the angle a—J, and U^, To, Ao» 
Ui, Ti, Ai. corresponding values for the angle a and a+i res¬ 
pectively; T being equal to 4A- Al-Biruni gives the following two 
methods for approximating the sine of an intermediary angle: 

(1) sin (a+%) = Uo+xTo = 4-4^Ao To = 4 A 0 ] 

( 2 ) sin (a-f a) = f/o4-4^A-i-(4*)®(A-i-Ao) 


This shows that Al-Biruni knew that the sine of an angle can 
be expanded in terms of a polynomial. He uses finite differences 
for the purj)ose of interpolation. His second formula which was 
given by him for the first time corresponds very approximately to 
Newton’s interpolation formula: 


/(X)=/w+^-2: 


A/(«) , {X-a){X^a-h) 
' h ^ I2 


AV(«) 


where A. A* etc. are the first and second differences, h, the common 
difference for which the tables are calculated. 

Comparing this to Al-Biruni’s formula, w'e observe that he has 
neglected the third and the fourth terms etc., perhaps, because he 
wanted his results only correct to six decimal places. Let h ~ 

/ — sin, X ~ ,r4-a where a'<J, a --- a—then Newton’s formula 
gives:— 


Sin (:r-l-a) 






[U,-2Uo+U^{\ 




+ 


= U.,^{Uo~U.,)-^4x{Vo-U.,) V-^P'\ lh~Uo) 


f^o+4^A-i 


^ ibx{x+\) 


[Ao A-i]' 




= t^o+4^A-rl-(4«)'‘[A-A-i] 

if in the third term we regard | as x, because no aj^preciable error 
will occur in the second approximation. 

Al-Biruni also gives two inverse interpolation formulae for 
determining the approximate angle corresponding to an intermediate 
value of sine. These formulae are derivable from (i) and (2) above. 
For, if X is an increment on a, and other notations have their own 
meaning, then:— 

{a) X = from (1) 

n \ V __(^0+1 f^o) Ao 

A-V Ao=Tt/o+.- l/o]{ A-i-Ao) 
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For 


from (.?) 

or 

A -1 Ao) 


or 

tAJ> _ ^0 + A ^0 

U — T 7 

from ( 1 ) 

or 

^ _ iAo(f^o+» Uq) 

A -1 Ao (^o+r t^o) (A -1 Ao) 



This is the first example of calculus of finite differences appearing 
in classical mathematics. The formulae derived by Al-Biruni 
seemed to have gone into background till they appear again in the 
17th century^ of the Christian Era in the modified form. The credit 
of invention of calculus of finite differences should, therefore, go to 
our hero Al-Biruni. 

The eighth chapter deals with ‘Shadows’, their forms as Umbra 

Versa and Umbra Recta Jh and jh), and their 

tables. In our own terminology, he treats, in details, the tangents 
and cotangents and further establishes expressions for secant, 
cosecant, sine and cosine, versine and coversine in terms of tangents 
and cotangents; and vice versa. He calculates the tangents tables 

from those of shies, using the formula; tan 6 ~ 

^ cos 0 

It was here he remarks: 'The length of the measuring rod 
{miqyds) for the shadows was generally taken as twelve parts 
(fingers) for Umbra Recta. This ivas what Indian astronomers 
always used to do.’ It .shows how high was the sen.se of integrity 
in him as always to acknowledge the work done by others. Now 
it is clear that Al-Battani, in this respect, also, is indebted to India 
Al-Biruni in this chapter also gives with proof the interpolation 
formula for intermediary values of tangents similar to those for 
sines; and, in the end, generalizes his interpolation formula for in¬ 
termediary values in the language of the theory of function, though 
the word ‘function’ does not occur. The following is the translation 
of the text: ‘The METHOD OF FINDING MORE APPROXI¬ 
MATELY FROM ANY TABLE WHATSOEVER’.* 

‘\^atever part you have got from the sine, arc, or tangent, 
find out in the given table nearest to that part and keep it; also 
find out corresponding to the part a unit part less * than the found- 


> See Freeman. Part II. 

2 Last article, Chapter VIII, Book III of Qanun. 

2 The common difference for which the Table is calculated. 
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out-part and take their difference, call it the ‘first difference’; find 
also the part a unit part more than the found-out-part, and take their 
difference call it the ‘second difference’. Now multiply the fraction 
of the unit part which is left out by the difference of the first and 
second differences. If the first difference be less than the second 
difference, then add the result to the first difference; and if 
the first difference be greater than the second, then subtract the 
result from the first difference. Then multiply this result again by 
the fraction of the Unit part left out, and add this to the found-out- 
part, provided the jjart a unit part more than the found-out-part 
be greater than the found-out-jjart (function increasing); and subtract 
thus provided the part a unit part more be less (function decreasing) ’. 

In the functional notation, if is the part left out, h the Unit 
part, F{a), the found-out-part, thenF(a)—F(a—A) is the first differ¬ 
ence: F{a^h) is the second difference, then 

J?(«+a:) = F(«)+ *[FW-F(,!-*)]+ I j[F(«+;.)-F(<«)]-[FW 

—F(«—A)]| X < h, and function is increasing 
F(»+a:) = F(,.)- |[F(»-/.)-F(«)]+^{[F(«-i)-F(,.)]-[F(«) 

—F(«-f-/?)]| X <ih, and function is decreasing. 

The above theorem again corresponds to the interpolation 
formula given as below: 

F(fl-h;t) = F(«)-f |[F(«)-F(fl-/r)]-H i) [F{a-\-h)-2F(a)-^ 

F(a—/j)J-|- 


where r < i 
h 

Al-Biruni only considers three terms, and in the last term, to ap¬ 
proximate the result, supposes i to 6 xjh, which reduces the Formula 
to his form. The genius of Al-Biruni needs no comment. I think, 
probably, it is the only instance, either in the Middle Ages or in the 
classical period, that a general theorem is formulated in the language 
of the theory of function. 

The ninth and the tenth chapters deal with relations between 
sines and tangents of great circular arcs in the figures formed by 
pairs of intersecting quadrants. 



AL-BIRUNl AND TRIGONOMETRY l6c) 

If R is the pole of AC, and A the pole of RC, and if any other 
quadrants AD and RB intersect at T, then Al-Biruni proves very 
important properties such as: 

sin RT _ sin RB sin RD tan D T 

sin DT sin BC sin RC tan BC 

These properties, he has applied throughout the chapters of the 
QANUN, for instance, in the fourth book in chapters XII, XIV, 
XVII and XVIII : On determination of eastern and western ampli¬ 
tudes of a heavenly body; On determination of altitude from 
azimuth; On computation of the ecpiation of day and latitude 
thereof; On determination of ascensions of signs of ecliptic. The 
proof of sine formula of spherical trigonometry, i.c. 

sin A sin B sin C 
sm a sin b sin c 

is given in a very elegant way as follows: 

Let ABC be a spherical triangle. Produce AC, AB, CA, CB 



such that AT, AG, CD, CR each is equal to a quadrant. Join 
GT and RD which will be equal to the spherical angles A and C 
respectively, because A is the pole of GT, and C the pole of RD. 
Draw BH peri)endicular to CA. Then, from Property (i) above, 
sin ABjsin BH = sin AGjsin GT = i/sin A ; also, sin BCjsin BH — 
sin CR/sin RD = i/sin C. This gives, by division, sin Alsin a = 
sin C/sin c. Similarly, for the other ratios. 

In chapter VIII, he has also given a very beautiful proof of the 
sine formula of plane triangles, i.e. 

sin .4 _ sin B _ sin C 
a b c 

None of his predecessors, from Ptolemy to Battani proved the sine 
formula. Ghabir bin Aflah, * who lived in 1085 A.I). at Seville in 


Cajory: History of Mathematics. 
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Spain forty years after Al-Biruni’s death, knew the formula. But 
it is quite probable that he might have possessed the works of Al- 
Biruni; as it seems that he has tried to imitate the style of Qanun-i- 
Mas’udi by writing an Astronomy in nine books, the first being on 
trigonometry just like the eleven books of the Qanun, the third 
being on trigonometry. Full justice to Al-Biruni’s contributions 
to trigonometry is only possible when the spherical trigonometry of 
Al-Biruni«j 50 l L |*U)I will be somewhere available. 

I am sure, he must have perfected the subject. 

How astounding it looks to modern mathematicians that a 
person existing thousand years back happens to produce so much 
original work in spite of very little resources of those times, at the 
same time plays a considerable part in diverse fields with astonishing 
accuracy and mathematical care. The world still knows very little 
of Al-Biruni as a great mathematician, and many of his original 
contributions to mathematics still lie hidden in the pages of his 
master-work the Qanun-i-Mas’udi, and in many of his other books 
which perhaps may never come to light. 

It is really sad that no oriental mathematician-scholar has so 
far taken up the task of translating the Qanun-i-Mas’udi to its 
entirety. The translations of some of the books from the manu¬ 
script of this work in the L5dton Library, M. U. Aligarh, have no 
doubt been attempted in Urdu by late Maulana Raghib Badauni at 
the instance of late Sir Shah Sulaiman, but due to his ignorance of 
mathematics, he could not succeed. 

Let us hoije that the day is not far off when this great astro¬ 
nomer, who was the first to observe and solemnly assert * that the 
assumption 'that the 35 arth moves round the Sun’ could not be 
disproved, and the explanation of which was later given by Copernicus 
(1473-1543) in his helio-centric theory, will shine like the most 
brilliant star of all times in the firmament of fame and glory. 

' NasiriKldiii Tusi. 

2 Moh’i Knayatullali Beg: 



ON THE MINOR TRACTS OF ABU-RAIHAN MUHAMMAD BIN 

AHMAD AL-BERUNI. 

By 

Mohd. Abdur Rahman Khan, 

Principal, Osmunia Universily, 

(Retired) * 


Al-Beruni was born on jrd Dhu riiijja A.H. (4th December, 
973) and died as is generally believed, on 2nd Rajab 440 (nth 
December, 1048) bnt according toiVIax ^leyerliof in 1050. He was a 
native of Khwarizm and li\'ed under the patronage of the House 
of Mamiin, formerly vassals of the Sfimanian Kings of Central 
Asia. For some years he lived also in Jurjan, ])erhaps at the 
Court of Qa’bus ben Washmgir vShams-al-MaTili, and dedicated 
to him about A.H. 390-391 (A.I). 1000) his famous Arabic work 
A-JU'I djy"' vifL- i-T (translated into English and edited with 

Notes by Edward Sachau of the University of Berlin). It is a 
monumental work ‘containing technical and historical details for 
the compilation of time invented and used by the Persians, Sogdians, 
Khwarizmians, Jews, Syrians, Harranians and others, together with 
Greek traditions.’ 

He returned to Khwarizm and lived there during A.H. 400-407. 
At the conquest of the country by Sultan Mahmud of Ghazneh 
(A.H. 407), he was carried off along with other scholars to Afghani¬ 
stan in A.H. 408. From now' on he occujjied himself with research 
over a wide field of subjects: mathematics, astronomy, natural 
sciences, etc. While in India he made a deep study of its geography, 
history, language and literature (Sanskrit) and carefully observed the 
manners and customs of its people—, all recorded in his Kitab-al- 
Hind, composed in Ghaznah in 1030—(edited by Sachau in 1887; 
English translation with elaborate introduction and notes in 2 vols. 
in 1889 and reprinted in 1910). 

George Sarton tells us that al-Beruni was an admirer of Hindu 
philosophy especially of the Bhagv’adgita and translated several 
works from Sanskrit into Arabic (e.g., tw’o of Varahanuhira’s works 


* Fellow of the Royal Astronomical Society, Research Associate of the Institute 
of Meteoritics, the University of New IVIexico, U.vS.A., President, the Hyderabad 
Academy, etc. 
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of the first half of the sixth century A.D.). He also transmitted 
Muslim knowledge to the Hindus. He gave the best Mediaeval 
account of the Hindu numerals and solved interesting problems of 
the game of chess. 

He wrote both in Arabic and Persian; knew perhaps a little 
Hebrew and vSyriac, but seems to have been ignorant of Greek. 
Nevertheless he thoroughly knew the Greek masterpieces in mathe¬ 
matics and astronomy through Arabic and Syriac versions. His 
JjIjV written in Ghaznah in Arabic (origi¬ 

nal text with English translation by R. Ramsay Wright, London, 
1934) is a masterpiece of scientific observations and well repays 
careful study by modern scientists as well. His astronomical 
encyclopaedia dedicated in 1030 to 

Sultan Mas'ud, son of Sultan Mahmud, is a great work still awaiting 
careful translation and edition. 

Among his other activities he discussed geometrical methods of 
trisecting plane angles and other problems which cannot be solved 
with ruler and compass alone, (that came to be known later as 
Alberunic problems), simplified stereographic projection (similar to 
that published by G. B. Niccolosi di Patenio in 1660; Isis V, 498), 
described accurate methods of determining latitudes and longitudes 
and wrote on geodetic measurements. He discussed the question 
of the Earth’s rotation on its axis, but failed to reach a definite 
conclusion, possibly for want of adequate scientific data. 

He deduced values experimentally for the specific gravities 
of 18 precious stones and metals, that are remarkably accurate. 
He knew that the speed of light was immensely greater than that of 
sound; exjdained on hydrostatic principles the ascent of water in 
natural springs and artesian wells. As a keen observer of natural 
phenomena he marked carefully the succession of changes in the 
light of the sky at dawn and dusk; and was thus the first accurate 
observer and describer of the Zodiacal Light {vide Hyderabad 
Academy Studies, No. 2, 1940). He was interested in botany, 
zoology and geology also, as is evident from his remark that flowers 
have 3, 4, 5, 6 or 18 petals, never 7 or 9, and from his book of Drug- 
Knowledge (Kitab-us-Saydana); from his description of monstro¬ 
sities including the so-called Siamese Twins; and from his suggestion 
that the Indus Valley was at one time a sea-basin, now filled up with 
alluvious matter. 

(Max Meyerhof’s article in Isis, vol. 37, May 1947, pp. 32-36, 
the Earliest Mention of a ‘ Manniparous Insect ’ describes al-Beruni’s 
account of Bishr al-Fazari’s views on exudation of ‘honey-dew’ 
Jjp by the action of an insect living between the leaves of 

a plant called by Arab writers). 
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Al-Beruni's influence on scientific research long survived his 
death. His pupils and pupils’ pupils carried on the work he had 
started with commendable diligence, as is borne out by the ap¬ 
pearance of a number of scientific Rasa’il or pamphlets dedicated to 
his memory; amongst which the following tracts have been published 
by the Dairat-ul-Ma‘arif lately: ^ 

jj oy y y aJUJI — y 

I ^ y <0l}i«J) — yx 

❖ j jLoVI J 

p» IajJI ^ ^yi ^IiAJI ^ ^ ^ I —■ Q 

^ 1 I 3 J L^jJ I v_ ^ 

❖ ^Jl^I 1^ 

dL<k-*vx*JI aJLvjJI — ^ 

'I' 1 O ^ ^ ^ ^ I^ 

^<0 I Lc' L*»J 1 aXpo ^ ^ ^ ^ I ^ 

'I' ^ ^ ^ ^ 

^ I I ^ ^ I —- ^ I 

5|*c AiLft*yI ^ ^ ^f Y 

I c-»lx5^ y^ ^ Li»J I ^*mk4.v ^ aJ 1*4^ I — ^ Y" 

'S^ ci <— »U5^ y* f^ytos — f fY 

^IjI y* 1*^) ^ olc-Ltf ^\j9e^\ ^ aJUUJI — f o 

^ yi I 9 tiAi^ I 

J J 4 JUJI — 

^ I ^ ^ ^ ^ ci ^ I — \ 

1 See the Cat. of Arabic MSS. Oriental Public Library, Bankipore, vol. xxiii 
page 60. 
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^ 1X^)1 —— ^ ^ 

Jl^l ihiL^ fj <^1:^1 — ^ ^ 

«u«ujuji jjI^jji ^ 

^ ci ^ ti ^^-*3^1 C»ULv*JI JaJa^' <J (J-AaJI — XX 

*\< LxJ I 3 ^S 'I ji ^ Ia<J I L*/^) I — Y r 

(Jij l^tll 4.-jipcJI oL^I J:?LjI c-jIxS^ — Y fv 

The following are under publication and are expected to be 
ready soon : 

>\' A^ji\ aJLw^JI — ^ 

ui^j U ^ (3hw ^ a-JL-j — y 

'I' ^ _9 

^JUvxll Jtjj (J ij, ^ ci — X' 

'p ob^^l j 4^1x5" ^ (j aJLuJI — |v 

^l fl ii< 7 iJ I <Ar<il^ ^ w^*>53 ^ Ai.*<»*vi»JI 4ijj3^ ^ ^ aJ Lft^J I — 0 

Atj U,^ <Sy ^ -9 

'I' v,-j*^^i-LwV 1 ^ vli<3^'*’^ ^ ^^3*^ sIIjIj Iptw ^ aJ I — «Y 
'I' I aJLw^]| — ^ 

AiivAX^^ j I v3 I aJ L^ —— ^ 

?I< ^3^ I A^ I ij I ^1 J35 — ^ 

'»'• I |i^rn..3fcoJ I aJ Lm|^ I I ^ 

'I' (J^VlaJI ^ JIaoJI iil^l — j ^ 

AX^J I vHjI ^ iA x I^ ^ aJ LioJ I —— ^ Y 
I Ia.>4 ^ I ^ Y^ 

^ I ^A fc w I Aj*Ajj 5^ ^ Ci»i Ix^) I — ^ ^ 
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^ JSC^I <j -OL^I _ , 0 
* ^IJJI ^ ol a - , n 

# ia^l ajjlA)l (_J jljjVl (j CyjL^I — 

Mention must also be made of ‘Abdur Rahman, al-Khazini’s 
‘ Mizan-ul-Hikmat completed in 1121 or 1122, in which full tribute 
is paid to al-Beruni’s genius as an experimental and analytical 
scientist. There is no doubt whatsoever that al-Beruni was one of 
the greatest scientists of all times and as Sachau remarks, ‘the work 
of generations will be required to do full justice to al*Beruni', 

It is a source of great satisfaction to observe that the 
JJL) referred to above has been printed by the 

Dairat-ul-Ma‘arif, Osmania University, Hyderabad. It will go a 
long way to rouse the interest of the modern scientific world 
in the grand achievements of the ^eat Muslim philosopher of the 
nth century, the greatest of his time, and one of the greatest of 
all times. 




Aly-BIRUNI’S DETERMINATION OF GEOGRAPHICAL, 
EONGITUDE BY MEASURING THE DISTANCES 

By 

Prof. J. h. Kramers, 

Leiden Universiiy 

In the second chapter of the sixth treatise of al-Qdnun al- 
Mas'udi al-Biruiii explains a method of determining the difference in 
geographical longitude between two places by measuring the distance 
between them in common measures and then using these data in a 
rather intricate mathematical calculation. Tliis chajder has been 
rendered into German by C. Schoy in an article entitled A us der 
astronotnischen Geographic der Araber, which has appeared in Isis, 
Vol. V (1923), pp. 31-74.1 As the translation given by Schoy contains 
not a few errors on the linguistic side, I am giving here an EngUsh 
translation which I consider more correct. After that I propose 
to present some observations on various points raised by the text, 
which are of a nature to giv^e some more insight into the way of 
working of the celebrated Islamic astronomer and mathematician. 

My remarks do not bear on the theoretical side of al-Biruni’s 
reasoning, which has been set forth with great lucidity and exactitude 
by the eminent German scholar in his aforesaid article. 

The theory itself is not difficult to grasp. Al-Biruni considers 
the distance between two places A and B, the latitudes of which 
are known, as one of the diagonals of a si)herical quadrangle, which 
is formed by sections of the meridians passing over A and B as one 
pair of opposite sides, and sections of the parallel circles passing 
over A and B as the other pair of opposite sides.* In this quadrangle 
AHBZ, the sides AZ and HB are equal and they represent the 
difference in latitude of A and B. The length of all these sides can 
be expressed in degrees of the earth circumference and their parts. 
Now al-Biruni converts the spherical quadrangle into a planimetrical 
quadrangle by substituting for the spherical lines or arcs the corre¬ 
sponding chords, the length of w'hich is expressed in radials and their 
sexagesimal parts (one radial being half of the earth's diameter). 

^ Some sections of the cliapter liave also been published in Arabic and Frencli 
translation in Monumenta Geographica Africae et Aegypti, by Prince Youssouf 
Kamal, Tom. Ill, Fasc. Ill (beiden 1933) fol. 713. 

^ In the letters of the figure, which is a copy of that found in the manuscripts, 
the Arabic phonetic value is follorved as much as possible. The same transcription 
is used by Schoy. 
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Then AHBZ becomes a trapezium and, as its angles lie on the 
circumference of a circle, the quadrangle is governed by the so-called 
theorem of Ptolemy, which states that the product of the diagonals 
(in this case the square of one diagonal) is equal to ths sum of the 
products of each pair of opposite sides. In this case: ABxZH = 
AZxHB-\-AHxBZ or AB^ — AZ^+AHxBZ. This enables him 
to find AHxBZ by subtracting the square of AZ (the distance 
between the two latitudes) from the square oi AB (the distance 
between the two places). In order to determine AH and BZ the 
author considers these lines as chords of concentric circles (the 
parallels running through A and B) ; their ratio is equal to the ratio 
betw'een the radii of these circles and these radii can be known, as 
they are the cosinus lines of the angles belonging to the known 
latitudes of A and B. So after having ascertained these cosines 
(expressed in radials) he is able to calculate the length ol AH in 
radials. P^inally he has to find out how much this is in equatorial 
degrees. Therefore he has to determine the distance between the 
intersections of the meridians of A and B and the equator, namely, 
the line GD. By a similar reasoning as the foregoing he 
points out that the ratio between AH and GD is equal to the ratio 
between the radius of the parallel of A (the cosinus of its latitude) 
and the radius of the equator, which is 1 radial. After having 
computed in this way the straight line GD, he converts this again 
into an arc of the equator and so obtains the longitudinal degrees 
and their parts which express the difference in geographical length 
between G and D as well as between A and B. This last result was 
the aim of the calculation. 



In his article Schoy has also treated of another method of al- 
Biruni’s to find longitudinal differences, which is expounded in the 
second chapter of the fifth treatise of the Qaniin, This method is 
purely trigonometrical and will not be dealt with in this place. 

For the Arabic text Schoy has used the MS. Orient. Oct. 
275 of the Preussische Staatsbibliothek in Berlin and photographs 
of the incomplete MS. Or. 1997 of the British Museum and of the 
MS. Or. 516 of the Bodleyana at Oxford. I have been able to 
consult the same London MS. as Schoy and the MS. Acc. Or. 1927 
No. 213 of the Pr. St.-Bibl. at Berlin.^ The latter manuscript. 


1 Cf. Brockelmann, G.A.L., Suppl. I, 873. 

I3B 




AI,-BmUNl'S DETERMINATION OF GEOGRAPHICAL LONGITUDE 179 

which was acquired only after Schoy had written his paper, was 
finished the 29^ Rab. I, 562 (22 Febr. 1167) and gives the im¬ 
pression of having been very carefully copied. The lyondon MS. 
was written in 570 (1174), while the Oxford MS. dates from 475 
(1082). There is a fairly good agreement between the second 
Berlin MS. and the Bondon MS. The differences are to be found 
mainly in the figures used in the computation. These figures are 
rendered as usual in Arabic letters and, as is well known, these are 
especially apt to confound the figures for 10 and 50 by a wrong (or 
lacking) punctuation ( i for o and vice versa) and those for 3 and 8 

(8 being written as ^ and 3 by the same letter, but with an incom¬ 
plete downstrike ».). Very often dubious cases can be settled by 

the probability of the calculation described in the text. Where 
there is a notable difference between the manuscripts or with regard 
to Schoy’s text it has been indicated in the notes. 

Translation 

Second chapter (of the sixth treatise) on the verification of the 
longitudes of Ghazna and al-Iskandariya. 

(1) As we wish to establish the movements of the stars in 
relation to the meridian of the town of Gha/.na, it is necessary 
that we first determine (the position of) that place in the ‘ inhabited 
part of the earth’, so that the transfer of the time moments (olijt 

awqat) in the various towns to that place may Ije in accordance 
with the longitudinal difference existing betw'een those ifiaces. 

(2) As to Ghazna, this place is situated on the parallel which 
runs at a distance of thirty-three parts (degrees) j)lus oue-tliird plus 
one-fourth north of the equator, while its meridian advances the 
meridian of Baghdad bj’ tw'enty-four time units (oL»j< azindn, viz. 

degrees) plus one-third to the east. 

(3) The method by which we have ascertained this is that we 
have proceeded to the observation of its latitude by means of the 
‘yaminl ring’, which is subdivided into minutes in such a way that 
the division comprises each time eight of them (jJlijJL 

SjuIj jy iwJ {al-magsuma hi’l-daqa’iq qismatan 

wasi'at taQimina ktdl wdhidatin niinhd) This observation was executed 
in each of the years 409 and 410 of the Hijra (20 May 1018 to 8 May 
1019 9 May 1019 to 26 April 1020).^ 

^ Schoy erroneously gi\ es as the corresponding years of the Christian era r oi i /i 2 
and 1012/13. 
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(4) So we take, in order to learn how it is with its longitude, the 
town of Shiraz as an intermediary between it (Ghazna) and Baghdad. 
Now let A be Baghdad on the meridian TAG and B Shiraz on the 
meridian TBD and let GD be the difference between both places, 

expressed in time units of the celestial equator 

azmdn mu'addili ‘l-nahdr, i.e. equatorial degrees), and AB the 
distance between the two towns. This distance is hundred and 
seventy farsakhs, for the greater part flat country, in which it is 
approved musiahsan) to drop the tenth part, in order to 

relieve it from the curvature of the roads and to bring it near to a 
straight stretch. Hereby the number of farsakhs becomes hundred 
and fifty-three, which, expressed in parts, is 8° 6' o". 

(5) We draw now round the pole T and with the distance of 
each of the two towns, the two circular lines AH and BZ.^ It is 
clear that the quadrangle formed by the chords AZ, ZB, BH and 
AH is comprised in a circle, because its angles are on the spherical 
surface, while its surface cuts the sphere, describing in this way a 
circle. Also that the quadrangle has two equal sides, AZ and HB, 
and two unequal sides, AH and ZB, which are parallels. It follows 
that the square of the chord AB is equal to the square of the chord 
AZ, added to the product of the chord AH and the chord ZB. The 
chord AB is o 8 28 32.* 

(6) The latitude of Baghdad is 33° 25' and the latitude of 
Shiraz, according to the observation of Abu ’ 1 -Husain ® ibn al-Sufi 
together with a number of scholars by means of the ' adudi ring’, 
29° 36'. The chord of the difference between these two latitudes 
is o 3 59 46. Now when we subtract the square of this from the 
square of the chord AB, we obtain the product of the chords AH 
and BZ. The ratio of this joroduct to the square of the chord AH is 
equal to the ratio of the cliord ZB to the chord AH. Now the ratio 

of the chords of concentric arcs al-qist al-mutaMhiha, 

viz. Aksdl A4jLi;uJI al-niutaMbihat al-nuqta) is the same as the ratio 

between the diameters of their circles. So this is the ratio between 
the sinus oi TB and the sinus oi TA, namely between the half dia¬ 
meter of the circular line BZ and the half iameter of the circular 
line AH. The cosinus of the latitude of Baghdad is 0 50 4 12 * and 


1 MS. London erroneously Z only. 

2 This should strictly be rendered 8'28"32'" but for convenience sake I 
omit in the figures given in radials the indication of minutes, etc. The text does the 
same and is not less clear for it. 

* MS. L.* Abri-^Jasan. 

^ MS. L.: 0 50 3 12; B.: o 55 4 12; Schoy: o 50 3 2. 
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the cosinus of the latitude of Shiraz is o 52 10 16.1 So the chord 
AH becomes 0 7 28 27. The ratio between this and the sinus of 
is equal to the ratio between the chord of GD and the sinus of 
GT, which is a quarter (an angle of 90°). It follows that the chord 
of GD * is o 8 57 16, the arc of which is 8° 33' 32". This is the 
difference between the two longitudes. 

(7) We have already said that the latitude of Baghdad from the 
shore of the encircling ocean is seventy time units. Then the 
longitude^ of Shiraz is 78° 33' 32". In the books this is given as 
79° o'. So the two results are near to each other and the two 
methods cover each other. 

(8) As to the distance between the towns of Shiraz and Ghazna, 
the distance from Shiraz to al-Sirajan in the country of Kirman is 
seventy-eight ® farsakhs, then to the beginning of the desert forty- 
seven, then to Zaranj, the capital of Sijistan, seventy, then to the 
town of Bust sixty, then to trhazna eighty. When we correct this 
partially by subtracting a seventh jjart and partially by .subtracting 
a sixth part, according to a conjecture made while traversing these 
distances, the number of corrected farsakhs which remains is two 
hundred and eighty-four. The parts of this distance are 13° 2' 7" * 
and the corresponding chord is o 15 41 59. 

(9) We make Ghazna A in the preceding figure and Shiraz B. 
'riie chord of the difference between these two towns is o 4 10 14. 
Now w hen we follow the same method with regard to this as before, 
the chord AH ])roves to be o 14 50 6.® 'I'he cosinus® of the 
latitude of Ghazna is o 49 59 5, so that the chord GD becomes 

17 3 43 ^^rid the corresponding arc 16° 20'54". When we add 
tliis to the longitude of Shiraz, the addition gi\'es as the longitude 
of Ghazna 94° 54' 26". 

(10) Bet us now turn from Baghdad to the other side and let 
in the foregoing figure A be al-Rayy and B Baghdad. The distance 
between these two places exj>ressed in farsakhs, after correction by 
means of subtracting one-sixth, is hundred and thirty-two. In 
parts this is 7°5'2i", the corresponding arc being o 7 19 34-’ 
The latitude of al-Rayy, according to the observation of Abu’l-I'adl 
al-Harawi and Abu Mahmud al-Khujandi, is 34° 35',® the cosinus 
of which is o 48 ^7 39. 'i'he chord of the difference between the 
two latitudes is o 2 13 43. The chord A//becomes o 6 53 2® and 


1 So MS. B. L. has o 52 10 46 and Schoy o 52 10 17. 

* The passage ending here and beginning with ‘ and the sinus of GT... ’ is 
lacking in L. 

® Schoy has 98, which must be an error. ® h.: 15° 4' 7". 

» B. o 14 55 6. ® b.: sinus. 

^ B. o 7 59 54; b.: o 7 19 (or 59) 54; vSehoy: o 7 19 14. 

* b. 35 ° 35'. 

» So b. and B. ; Schoy: o 6 13 2. 
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the chord GD o 8 27 50.^ The corresponding arc of this is 8° 5' 20", 
the difference between both latitudes. 

(11) We have already said that we have found the latitude of 
al-Jurjaniya in Khwarizm by means of the ‘shahl ring’ to be 42° 17', 
the cosinus of which is o 44 23 22. The distance between al-Rayy 
and this town, expressed in farsakhs after correction by means of 
.subtracting one-sixth, is hundred and fifty-four. The parts of this 
distance are 8° 10' 14", of which the chord is o 8 33 16. The chord 
of the distance between both latitudes is o 715. The chord AH 
becomes o 4 39 34 and the chord GD o 6 18 20. The corres¬ 
ponding arc of this is 6°i'2()", the difference betw'een the two 
longitudes. 

(12) The distance between al-Jurjaniya and Ghazna is two 
hundred and thirty farsakh.s at the utmost (JjJaJI iU. j H-g^ayat 

al-tul). When this is taken as authoritative rasmiyatan) it has 

no need of correction to make it straight. The parts of this distance 
are 12" 10' 37", of w'hich the corresponding chord is o 12 43 40. Now- 
let al-Jurjaniya be A and Ghazna B. The chord of the difference 
between the two latitudes is o 9 6 7. The chord AH becomes o 8 23 2 
and the chord GD o to 3 50.* The corresponding arc of this is 
9° 37' 16", the difference between both longitudes. 

(13) Now if we make an addition of the time units which have 
been found between tliese towns, we obtain 23°44'2". So the 
longitude of Ghazna, according to this computation, is 93° 44' 2". 
The result of the computation from the side of Shiraz was 94° 54' 26”. 
Half the sum of both these figures, according to the rule rasm) of 

the arithmeticians, is 94° 19' 14". Thus it has been established 
that Ghazna is situated at twenty-four time units and one-third 
east of Baghdad. 

(14) After this it is necessary for us to know how great is the 
difference in latitude between her (Ghazna) and al-Iskandariya. 
The Almagest states that this latter place lies one-half and a third 
hour to the west of Babil and that its latitude is 30° 58'. The posi¬ 
tion of Babil is near to Baghdad. So we have to consider what he 
tells, for no doubt he has found it thus in the books, just as we find 
similar statements in them to deviate from the truth. 

(15) Al-Raqqa is intermediate between both towns and Mu¬ 
hammad ibn ‘Abd al-‘Aziz al-Hashimi says that which is found 
lietw'een al-Raqqa and Baghdad by observation of a lunar eclipse, 
of which he mentions the date, is seven time units. Now let in the 
preceding figure B be Baghdad and A al-Raqqa. The latitude of 


T B.: o 8 27 55. 


2 B.: o 10 3 55. 
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this town, according to the observation of Muhammad ibn jabir 
al-Battani, is 36° i'. The cosinus of this is o 48 31 51 and the 
chord of the difference between both latitudes is o 2 43 21. The 
distance between Baghdad and al-Raqqa is hundred and thirty 
farsakhs. So, if we take this as approximately hundred and ten 
by means of a correction of one-sixth, the number of parts is 
5 ° 49 ' 34 ”.^ the chord of which is o 6 5 54.* The chord AH becomes 
o 5 32 36 0 6 38 28. The corresponding arc is 20' 43", 

the difference between both longitudes. 

(16) As to the difference between al-Raqqa and al-Iskaudarlya, 
the distance, corrected by one-sixth, becomes six hundred and 
twenty-eight miles, which is 11 “4'56",* the chord of which is 
o II 35 14.* The chord of the difference between both latitudes is 
o 5 17 12.® The chord AH becomes o id 32 9 and the chord 
GD o 12 17 14. The corresponding arc of this is 11° 45'15", 
the difference between the two latitudes. 

(17) The sum of the time units between these towns is 18° 5' 58", 
which is the difference between Baghdad and al-Iskandarlya. The 
number of hours corresponding to this result is one hour and a fifth 
approximately. 

(18) It follows that Ghazna has a difference with regard to 
al-Iskandariya of 42° 26' time units, which corresponds to 2 49 44 
hours. In day minutes this is 7 4 20. And in this way has become 
known the position of the place for which our conqnitatiou w'as 
executed. 

(ig) Question. What is this sixth part that is subtracted from 
the distances ? 

Answer. The people of the profession approve of this without 
constraint. It is known, indeed, that when the distance between 
two places is traversing even flats we do not need to subtract any¬ 
thing from it, liecause the leaving of the straight direction is caused 
by obstacles w^hich make it necessary to deviate, such as mountains, 
where the ascent and descent increase the distance, likewise 
precipices and w'ater-courses w'hose passages lie aside from the 
road, so that one has to take a deviating direction to reach them. 
Further, sand plains or salt-marshes and mud-swamps, which have 
to be rounded by circuitous roads, and mountain passes of which 
the windings have to be followed. Further conditions connected 
with the commodity of the journey, such as precautions against 
calamities or lack of sufficient supply of water and forage on the 
straight road, so that it is advisable to take a roundabout way in 


1 Schoy: 6°49'34". * L.: o 6 40 54: Schoy: o 6 5 43. 

» vSchoy: 11°20'56". * Schoy: o ri 34 14. 

® B.: o 5 57 12 : L. uncertain: Schoy: o 6 16 12 . 
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order to obtain it. These things are of different importance as they 
present themselves separate or combined, so that the measure of the 
decrease is different and has to rely on the impressions and estimates 
of eye-witnesses. So there are stretches which make necessary the 
decrease of one-half or more than that and others which make 
necessary the decrease of one-sixth or less. All in all, one-sixth has 
been accepted by common consent for the road stretches which 
approach a straight line. 

(20) Question. Can the longitudes be ascertained more correctly 
by the distances or by the eclipses ? 

Answer. When one determines the distances so exactly that 
they approach straightness, the operation with them is superior to 
the operation with eclipses, because the first appearance and the 
end of the visibility of the eclipse, wliicli are its most critical moments 
(jjlijl azhar awqatihi), can only be observed approximately. For 

the contact of the circles of the shadow and the moon is generally 
preceded by a certain faintness, which gives the impression of smoke 
at the first appearance (of the eclipse), and likewise the same thing 
occurs after their separation at the end of the eclipse. Then the 
roundness of the shadow becomes visible only after it has already 
taken a good deal from the moon, and in between these various 
moments a certain number of the time units of the cele.stial equator 
are turning round, which spoils the distance between the two lati¬ 
tudes, either by increasing it or by decreasing it. And it may 
cause inexactitude in the observation when the two obserx'^ers are 
not exactl}’^ in agreement on the identity of the situation which they 
both have in view; so one of them should not pursue one line and 
the other another.^ 

(21) Question. Why is it that (Iha/.ua and al-Tskandariya have 
been specially chosen in this chapter as objects for the verification 
of the longitude ? 

Answer. As regards Ghazna, here has taken jfiace my last 
observation of the sun. As to al-Iskandariya, the reason is that 
I am necessarily relying in the ojieration on the observation of 
Ptolemy, for he was himself in that place. And it so happened that 
Ghazna was the ea.stern end of the places where, accor^ng to the 
reports that ha\'e reached me, the sun has been observ-ed, while 
al-Iskandariya was the western end. Therefore I have indicated 
in a table the distances of the various places with regard to those 
two towns, in day minutes as well as in time units of the celestial 
equator, in order that it may be fit for use. 


> In Arabic the word wadin is used here idiomatically: Jl 

/•T Jl j fala yad^hab ahaduhumd ild wadin wa'l-ukhar ild dkhar. 
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Jiemarks on the text 

(1) With the ‘transfer of the time moments’ al-Biruni seems to 
have in view the calculation of astronomic tables especially for 
Ghazna in order to gi\ e this town and the reigning Ohaznevids a 
scientific standing corres])onding to its political importance, just as 
many princes had a geograjihical description of the world made to 
accentuate their political power. The same was done, for instance, 
by the astronomers of al-Ma’miin, who cx)m])osed the Ma’mfinic 
tables, by Ibn Yunus for the caliph al-Hakim and by the astronomers 
of Alphonso the Wise in Toledo. Schoy has already pointed to this 
motive in his article quoted hereafter. 

(2) In sa3dng that the difference in longitude between Ghazna 
and Baghdad is 24° 20' the author gives in advance the result of the 
follow'ing comi)Utation. 

(3) The yamlm ring must be a special variation of an observ’^a- 
tion instrument, where an index is running along the liorder of a 
ring or ring sector—as is also found in the astrolabe—and which was 
called in this case after Mahmud of Ghazna, whose honorific name 
was Yamin al-l)awla. The dcvscription given of this instrument by 
al-Biruni in no way justifies the qualification by Schoy as an octant 
(Achtelring). The de.scription does not imply, however, that there 
was only one mark for each set of eight minutes; it rather points to 
a decorative device in which each time eight minutes were singled 
out and w'hich gave to the ring its special character, on which a 









i86 


AL-BIRUNI COMMEMORATION VOLUME 


Special surname was applicable. This must also have been the case 
for the other rings which are named in the text hereafter. 

Al-Biruni’s determination of the latitude of Ghazha is described 
at length in the eighth chapter of the fourth treatise of the Qdnun. 
This chapter was translated and commented upon by Schoy in his 
article Die liestimmung der geographischen Breite der Stadt Ghazna in 
Annalen der Hydrographie und Maritimen Meteorologie, 53rd year, 
1925, pp. 41-47. The exact result given here is 2$’ 42" = 

33° 34'18”. It is curious to observe that in this chapter the year 
of the ob.servation is not mentioned; we only_learn that it w^as done 
on Monday the 5th of the Persian month Adharm^ ‘in the year 
that is registered in the year indication for Ghazna ’. Schoy supposes 
that the special observation referred to took place on the 19th of 
November 1019, which is not in disagreement with the statement 
of our text. Neither is th.eyamtni ring mentioned in the description 
of this observ'^ation. 

(4) It is not easy to control al-Biruni’s statement that the 
distance between Baghdad and Shiraz is 170 farsakhs. The earlier 
geographers often describe this road or parts of it, giving the distance 

in day’s journeys (iU^ marhala), post stages S^sikka, barJd) or 

farsakhs, but as none of these road measures is well defined, it is diffi¬ 
cult to make a comparison with the figure given by the author. The 
shortest road between the two towns passes through Wasit, Ahwaz 
and Arrajan, but it is not probable that al-Biruni has been himself 
in these parts, which can also be induced from his remark that this 
distance covers for the greater part flat country. This may be true 
as far as Ahwaz, but farther to the east there are formidable moun¬ 
tain passages, among them the gorge of Bawwan, celebrated as 
one of the most beautiful spots on the earth.* The most com¬ 
prehensive descrijjtion of the road is found in Ibn Khurradahbeh, 
who counts C)4 stages from Baghdad to Shiraz.* From Ahwaz to 
Shiraz there are 49 stages; Ibn Kh. gives this last distance also 
in farsakhs, the sum of which amounts to 88 farsakhs.® At this 
rate, the entire road, expressed in farsakhs, would be 169 f., which is 
remarkably near to the figure given in the text. The dates given 
by other geograi)hers more or less agree with Ibn Kh.* We do not 
intend to subject the other distances given by al-Biruni to a detailed 
examination, but what has been said may be sufiicient to show that 

1 Ibn Kliurr., p. 43; Maqdisi, pp. 420, 434; Ibn Hawqal, p. 199 (2nd ed., 
282), etc. 

* Cf. p. 42: Baghdad-Wasit 25 stages, Wasit-AhwM 20, Ahwaz-Arrajan 20, 
Arrajan-Nawbandajan 17, Nawbandajan-Shiraz 12. 

* P- 43 - 

* Vide Ibn Rusta, p. 189: Ahwaz-Arrajan 24 f.. Arrajan-Shiraz 61 f.; Ibn al 
Faqih, p. 200; Arrajan-Nawbandajan 26 f. and p. 203 : Nawbandajan-Shiraz 23 f. 
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he must have used his own method in arranging the distances re- 
ported to him. With al>Biruni the farsakh has indeed a fixed value, 
the circumference of the hearth being gi\"en hv him as amounting to 
6,800 farsakhs or 20,400 miles.^ 

The correction or straightening of the distances by dropping 
a certain fraction is more amjdy treated in para. 19. 

In converting the distance expressed in farsakhs into degrees 
of the Earth circumference the author does not seem to be consistent. 
If the circumference is 6,800 f , there falls on one farsakh 190,58 
seconds or 3'10,58". The 153 f. of tlie rectilinear distance 
between Baghdad and Shiraz wotild be 8° 5'58": in giving 8"6'o" 
he may have been rounding off, but in some other cases to come he 
is much less correct. 

(5) In this paragraph the theorem of Ptolemy is ap]>lied. 

The method followed by al-Binmi in converting an arc into a 
chord is explained in the seventh cha])ter of the third treatise of the 
Qanun. vSchoy has translated this treatise and commented on it 
in his posthume book Dtc irtgonoiihiriscltcn Lehrcn des persischen 
Astronomen Ahu’l-Raihdn MiiJi. ibn Ahvuid al-Biruni (Hanover, 
1927). After lla^dng given in Ch. () a tai)le of the sines of the arcs 
from 0° 15' till 90°—augmenting each time \Aith 15'—the author 
e:^lains in Ch. 7 how he finds the sines of arcs lying between those 
given in the table l)y interpolation. According to the table the sinus 
of 4° is o 4 ir 7 24 and, of 4° 15'. o 4 26 27 zU, so that the chord 
of 8° 6'must be between o 8 22 14 48 and o 8 52 54 52. We shall 
not try here to control the author’s .statements in detail, but we must 
point to the fact that in the sinus tables of Ulugh Beg, rejiroduced 
by Schoy at the end of his publication just mentioned, the sinus of 
4° 3' is o 4 14 15 25 44; this would give for the chord of 8° 6' 
the valrre of o 8 28 30 51 28, which is not exactly the value given 
by al-Biruni. The same small divergence can be obserx ed in the 
other ‘conversions’ that ajipear in the text. 

(6) In this jiaragraph the computation of the diflerence in lati¬ 
tude between Baghdad and Shiraz is brought to an end. 

Al-Biruni does not say who is his authority for taking 33'^ 25' 
as the latitude of Baghdad, but he is on this i)oint in agreement with 
Ibn Yiinus, who died in 958 (MS. Leiden J<>57). The older autho¬ 
rities, such as al-Battani and al-Klmwarizmi, have 33" 20' and this 
seems to go back on the observations executed under the caliph 
al-Ma’mun at al-ShammasIj'-a in Baghdad At any rate the 
figure is not Ptolemaic. 


^ So in the cf. Schoy,/sfs, V, p. 71. Also in the K. aZ-T’a/ftlw, Teheran 

edition, 1316-1318, p. 156. 

2 Cf. Honigmann, IHe sieben Klimala, Heidelberg, 19^9* P' ^^7 
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Abu’l-Hiisain al-Sufi (died 986) * lived under the Buyid dyaasty 
and so it is not surprising that he gav^e to the ‘ring’ with which he 
operated the epithet of ‘adudi after the great Buyid ruler ‘Adud 
al-Dawla (died 983).** Al-Khuwarizmi gives Shiraz the latitude 
of 32; likewise Ibn Yiuius. 

In stuting that the ratio between the chords ZB and AH is 
equal to that between the sines oi TB and TA the author shotild 
have added that this is also the ratio between the cosines of BD and 
AG, because in the following he only speaks of these cosines. In 
any case the cosinus of the latitude of Baghdad {AG) is found by 
looking up in the sinus table the sinus of 90°—33° 25'. 

The text does not give the entire calculation which leads to the 
result that the difference in longitude between Baghdad and Shiraz 
is 8° 33'32". Altogether there are 15 arithmetical operations 
involved, mostly executed in the laborious sexagesimal system. I 
have tried to make the calculations as indicated by Al-Biruni, but 
I have not come to the same result, although the difference is not 
considerable. In the following list of the operations I have put my 
own results between brackets. 


I. 


.“J. 

6 . 

7 - 

S. 

<). 

10. 

11. 

12. 
13 - 
M- 
L 5 . 


Determining the distance between A and B 
(Baghdad and Shiraz) 

Finding the equatorial degrees of 1 
Converting 2 into a chord 
Determining the difference in latitude 
between A and B .. 

Converting 4 into a chord 

Squaring 3 

Squaring 5 

.Subtracting 7 from 6 

Finding the cosinus of lat. A .. 

Finding the cosinus of lat. B .. 

Multiplsdng S with q 
Dividing 11 Ijy 10 .. 

Extracting the root of 12 
Dividing 13 by 9 3 

Converting 14 into an arc of the equator 


o 8 28 32 

,33°25'-29°26' = (3° 59') 

o 3 59 46 

(o I II 5 t) 6 9 4) 

(o on 58 8 3 16) 

(O o 59 51 58 5 48) 

o 30 3 12 

O 52 TO 16 
(o o 49 56 30 19 7 34 33 36) 

(o 0 57 26 9 38 15) 

o 7 28 27 (o 7 34 43) 

" 8 57 16 (o 8 37 33) 

8 ° 33' 32" 


(7) The longitude of Baghdad (70°) agrees again with that given 
by Ibn Yunus. It may have also been the longitude given by al- 
Khuwarizml according to Yaqut who quotes the ‘author of the 
Ztj’ (I 678). The K. SfmU al-Ard by al-Khuwarizmi (ed. von 
M 7 ik), however, has 73, which must be an error.* Al-Battani’s 
80° is counted from a beginning point lying 10“ farther to the west. 


1 Cf. Brockelmann, G.A.L., Suppl. I, 398. 

2 Schoy translates: ‘mit dem grossten Ringe’. 

3 My starting point is here the result given by Al-Birffni (o 7 28 27) and not 
my own. 

* Cf. Honigmann, op. cit., p. 127 note. 
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The real difference of longitude between Baghdad and Shiraz 
according to modern observations, is 52° 40'—44° 24' = 8° 16'. 

(8) Al-Birdni’s correction of the sum of the given distances 
which is 335 f., by subtracting 51 f. seems rather arbitrary. The 
51 f. are, however, between 4 and i of 335. It is possible that 
here he judges after his own experiences. 

(10) Here begins the computation of the longitudinal difference 
betw'een Baghdad and Ghazna by following the northern road. 

hor al-Harawi and al-Khujandi cf. H. Suter, Die Muthetmitiker 
tind Astronomen der Araber, p. 228 and p. 74 (No. 173). 

(11) Al-Jurjaniya was Al-Biruni’s birthplace, where he was 
able to make himself his astronomical observations. The ‘ s/idhf 
ring’ must have been named after the title of Khwarizin-Shah, 
which the rulers of that country continued to bear. ^ 

(12) The text hnplies that al-Biruui had already made up his 
mind about the rectilinear distance l.>etween the two towns. He 
must have been well acquainted with the regions traversed * and 
has no doubt taken into account the mountain ranges in northern 
Afghanistan. Schoj' is not very clear in the rendering of this 
passage. 

(13) The real difference in longitude between Baghdad and 
Ghazna is 23° 54'. The corrections applied by the author seem to 
have been too small. 

(14) I have not found Al-Biruni’s (juotatioii in the Greek 
Almagest. According to Ptolemy’s Geography (ed. Nobbe, I, 251 
and II, 72) the difference in longitude between Babylonia and 
Alexandria is 79°—60'^30' = 18° 30', while 4+4 hour would mean 
12° 30'. As for the latitude Ptolemy’s Geography gives 32“. Al- 
Khuwarizmi has 31° 3’ and Ibn Yunus 31°. H. von Mzik, w'ho has 
commented upon al-Khuwarizmi, considers these latitudes as not 
Ptolemaic.® So al-Birmii’s authority remains obscure. In para. 
21 he expresses his full confidence in Ptolemy’s latitude. 

{15) P'or al-Hashimi, who died in 187, cf. Suter, page 79 and 
Brockelmaiin, G.A.L., Suppl. I, 386. The year of al-Hashimi’s 
observation seems to have been left out on purjiose. The same 
reticence about a date is shown in Al-Biruni’s report on his observa¬ 
tion of the latitude of Ghazna (see my remarks on para. 3). 


1 Schoy’s translation: 'mit dem scharfsichtigen? Ring’ is far beside tlio 
mark. 

2 That an intelligent traveller may be able to coiiii)ute distances to a certain 
degree of exactitude is confirmed by Doughty, Travels in Arabia Deserta, London 
and Toronto, 1930, p. 15: ‘Afterward when even my w^atch failed, 1 have computed 
distances in Arabia by camel journeys; nor is this manner so rude that the situation 
of any place in so vast a country may not be found by diligent cross reckoning, with 
the largest error, I suppose, of thirty miles/ 

3 Denkschriften K, Ak, R'/’ss. Wien, Phil,-Hist. Klasse, \ol. 59, 4, p. 19. 
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It is not surprising that the author shows full confidence in the 
famous al-BattanI, who made his observations in al-Raqqa and died 
in 929. 

(16) For this paragraph I am able to produce a parallel text 
from al-Biruni, which is found in his work 

oUL-* (TahdJd nihdydl al-mndkin li-tasMh masdfdt al-masdkin). 

Only one MS. is known, which is in the Fatih Library at 
Istanbul (No. 3386).^ It was finished in Ghazna on the 23rd 
Rajab 416 (19 Sept. 1025), and so, if not an autograph, written 
under the author’s personal supervision. The text deals just 
with such geographical-mathematical subjects as are treated in 
the chapter discussed in this article and contains, besides, some 
important geographical items. 

In his article Dcr Islam mid die geographische Wissenschaft in 
Geographische Zeitschrifl, XLth year, 1934 (pp. 361-372), Ahmet Zeki 
Validi gives the German translation of a passage in the middle of 
the MS. (foil. 1236-1246), where Al-Biruni speaks of his desire to 
determine especially the position of Ghazna on the surface of the 
earth. He expresses his doubt as to the reliability of Ptolemy, not 
on account of lack of accuracy of this author, but because Ptolemy 
had to rely for a good deal on uncertain reports from far-away 
countries. Now that the dominion of Islam has facilitated com¬ 
munications over a considerable part of the globe, the exact deter¬ 
mination of geographical positions is possible on a much wider scale. 
Al-Biruni has here in view a combination of descriptive and mathe¬ 
matical geography. In an earlier i)art of the same work (fol. 8«) 
he says: ‘In the foregoing time I have been intended on combining 
the methods in the book Jughrdfiyd and al-Jaihani and other authors 
of road books. ’ Unfortunately this combination has never been 
harmonically realized in Islamic geographical lore. 

The latter half of the book is entirely given to the computation 
of longitudinal distances. It gives the calculations much more in 
detail and deals with towns such as Balkh and Nisabur, which are 
not mentioned in the Qdniin text, though they are found in the table 
of longitudes at the end of para. 21. Apparently the TahMd 
was written before the Qdnun and so the chapter discussed in the 
present article is only a compendium. This is not contradicted by 
the fact that the oldest extant copy of the Qdnun was finished in 
exactly the same 5'^ear as the MS. of the TaMtd, namely, in the year 
416/1025.* It would only seem that al-Biruni had some carefully 
written copies of these treatises executed in the said year. 


1 Cf. Brockelmaun. G.A.L., Supp. I. S74. 

2 Istanbul, Fatih No. 3286, cf. G.A.L., Supp. 1 , 873. 
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I happen to possess photographs of the last pages of the Tahdld 
MS. of Istanbul, As it is verj-^ beautifully and clearly written, we 
may presume that it is as good a text as we can desire. On foil. 
i666-i67a we find the following account of the computation of the 
longitudinal difference betw’een al-Raqqa and al-Tskandariya. 

‘As regards the difference in longitude between al-Raqqa and 
al-Iskandariya, we remark that the difference in latitude between 
both places is 5°3', of which the chord is 5 17 ij.i the square of 
which is 27 56 55 50 24. The distance between them by way of 
Hims, Dimashq, Tabariya, al-Ramla and Misr (Cairo), though this 
is not a straight kretch, is 750* miles * approximately. From al- 
Raqqa to Hims this is 154, then to I>imash(( 5(), then to Tabarij'a 
66, then to al-Ramla 87, then to Fustat Misr 297, then to al-Iskan- 
dariya 80. Now if we discount one-sixth from the number of these 
miles the result is 628*, which is in parts Ji‘’ 15' 5()", the chord of 
which is II 35 14. The square of this is 13,2* 39 .53 8 i(), and the 
difference betw^een the two squares it>4* 42 .57 17 52. This we 
multiply with the cosinus of the latitude of al-Iskandariya, which 
is 51 26 58; the product is 5387* 8 39 39 53 18 56. We divide 
it by the cosiuus of the latitude of al-Ra(iqa, the result of which is 
111* o 17 27 49. The root of this is lu 32 9. This we multiply 
with the entire sinus (sin. 90° or 1 radial) and obtain (>32* c) u. 
Then we divide this by the cosinus of the latitude of al-Iskandariya, 
of which the result is 12 17 14. And this is the chord of the arc 
11° 45' 15", the longitudinal distance between al-Iskandariya and 
al-Raqqa. ’ 

The author goes on by stating that this result is \’ery near to 
that of al-Battani and this increases his confidence in the Ztj of 
that author. 

The passage of the Tahdid contains the entire computation, 
while the Qdnun passage only gives an extract. The only item 
missing is the indication of the cosinus of the latitude of al-Raqqa. 
We find all the 15 arithmetical operations mentioned above; he 
only adds after operation 13 the multiplication of the value found 
for AH with the ‘entire sinus’, namely, with x. This only implies 
another way of w-riting: 632* 9 o instead of 10 32 9. 

It is disconcerting to state, however, that even here the results 
of some calculations do not hold gootl if w'e try to execute them 
ourselves. The sum of the distances given is not 750 but 74<» miles" 

1 In this text the figure for the radials—wliidi is always o—^is omitted every¬ 
where, so that the first figure of the value renders the radial minutes, the second the 
seconds, etc. 

® The figures marked in this translation with an asterisk are written with 
' Indian ciphers ’ in the text; the others with Arabic letters. 

» l^he mile is the Western measure as against the Eastern farsakh. For 
Al-Biruni i mile is always ^ of a farsakh. 
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and I of this amount is not 628 miles, the same figure that is given 
in the Qdnun. Further the squaring of ii 35 14 (operation 6) does 
not give 132 39 33 8 16 but 134 15 49 23 16. Still he uses this 
wrong result in the subtraction from the other square, which happens 
to be right. Operations xi, 12 and 14 again do not hold good, 
though the difference is never considerable. 

How do we account for this ? Probably al-Biruni did not do all 
the cij)hering himself and had to rely on a staff of calculators which 
worked for him. liven the great authenticity of the Tahdtd MS. 
would then not be a guarantee for a faultless rendering of the applica¬ 
tion of the great mathematician’s theory. Still the results of the 
computation do not seem to be worthless, as the deviations from the 
true situation are only slight. 

(17) In the table at the end of para. 21 the longitudinal 
difference between al-Iskandariya and Baghdad is rounded off to 
18“ 6'. In the great table of longitudes and latitudes found else¬ 
where in the Qdnun the longitude of al-Iskandariya ^ given as 53“, 
implying a more extensive rounding off. 

(18) A day minute is the Goth i)art of a day and corresponds 
to 6°. 

{19) In this paragrapli is .shown the essential practical w^eakness 
of al-Birfini’s admirable construction. The author refers to the 
'people of the profession’, but it would seem that this is only an 
excuse for his own way of deahng with the distances. We have seen 
already that his corrections are very subjective. Still, because 
they are Al-Biruui’s, we cannot consider them as worthless. 

(20) This paragraph has been misunderstood by Schoy. He 
thought that the text spoke aboxit two shadow' circles, which has 
brought about confu.sion in his translation. The reasoning of al- 
Biruni is remarkably clear. He only seems too optimistic about 
the possibility of determining the rectilinear distance between two 
places. 

(21) Though Baghdad is no more mentioned in this paragraph, 
we have seen that this city remained for Al-Birfini’s age the pivot 
on w'hich all things in mathematical geography were turning. It 
is not a mere coincidence that Baghdad was given a convenient 
longitude, marked by a round figure (70°) in the time of al-Ma’mun. 

Al-Birffni himself made Ghazna a starting point for his com¬ 
putation of the longitudes of Indian towns and the far-away eastern 
and north-eastern countries that are recorded in his great table of 
longitudes and latitudes in the Qdnun. The material with which he 
worked were the road distances that were brought to his knowledge 
by traders and envoys from distant countries. Professor Minorsky 
has rightly considered the geographical indications of the Qdnun 
important enough to use them iu ms book on Marvazi for a cMcula- 
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tion of the distances by a method, which is exactly the reverse of 
the intricate calculations of Al-Birhni.^ 

The small table of longitudes at the end of the chapter contains, 
as we have said, also the towns which were more extensively dealt 
with in the K. al-Tahdld. The figures given are not faultless, 
especially in the column of the day minutes, whicli gives not always 
exactly the sixtli part of the degrees of the first column. I have 
reproduced the table after the manuscripts, as Schoy has done 
also, without making the corrections that would be possible. 

The foregoing remarks may have given a glimpse of the very 
laborious kitchen-work that was done by Al-Biruni, or rather for 
him, in the elaboration of the remarkable results attained by him. 
The inconsistency in the calculations must perhaps not be attributed 
to the great scholar himself, but should be seen as springing from the 
necessity in which he found himself to exploit his huge mass of 
material. 

1 Cf. Sharaf al-Zaman Tahir Marvazi by V. Minorsky, London, 1942, p. by. 
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BERUNI AND THE MS. SUETAN FATIH No. 3386. 
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Dr. Phil, honoris causa of the University of Leipzig 

BERUNI 

A.bu-r-Raihan Muhammad b. Ahmad in the introduction of 
what is probably his last work, the Kitdb as-Saidana, speaks about 
the inadequacy of the Arabic script to render exactly the phonetical 
values of sounds, particularly of vowels in foreign languages. He 
was speaking of the difficulty in identifying the names of drugs and 
plants that were known by their Greek or Syrian names transcribed 
in Arabic letters. The late Dr. Max Meyerhof edited this introduc¬ 
tion with a German translation in 1932, but the small volume, 
published at a ridiculously high price (M. 7*80 for 18 pages of Arabic 
text and 52 pages of translation) may not be accessible to most 
readers and I give here an English translation of it, after having 
again compared the photos of the original manuscript. He says: 

‘In accordance with my natural disposition I was from my 
youth possessed with a real greed to acquire knowledge, considering 
my age and the existing circumstances. As an example may suffice 
that a Roman (Greek) lived in our country and I used to go to him 
with grains, seeds, fruits, plants and other articles and ask him 
about their names in his language and put them down in (Arabic) 
writing. However the Arabic script has an immense defect, namely 
the similarity of the shapes of the letters and that you are com¬ 
pelled to use dots and vowel-points to distinguish them. For if 
they are omitted the meaning becomes doubtful. Added to this 
comes the neglect to check and compare the text copied to see that 
it is correct. As this (the neglect) is habitual with our people it 
does hardly matter whether the book (so written) exists or not, or 
whether its contents are known or not known. 

‘ If it were not for this defect it would be sufficient to have what 
is in the books of Dioscurides, Galenos, Paulos and Oraibasios in 
which the Greek names are transcribed in Arabic letters, but we 
cannot trust them, nor are we certain that they have not been 
altered in copying_ 

' Current among the public is in use a book called Dah-ndrnah in 
incorrect copies of no real value and it has a misleading title, for 
the equivalents in ten languages are not given for every word men¬ 
tioned in it. The Christians have a book called Pushshaq Sfuimahe 
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(i.e. Commentary of Names of Syriac) which is also known by the 
title Chahar Ndmah because each word is given in Greek, Syriac, 
Arabic and Persian. I acquired a copy of it in the Syrian script 
and in it are none of the defects which lead to misunderstanding 
and for this reason I have copied most of its contents (into Arabic 
script). They also have books called Lexicons which give uncommon 
words with an explanation of their meaning as they were difficult 
to understand. Sometimes these books are composed for certain 
works. I possess a lexicon for the Zij of Ptolemy, the text of which 
is in Syriac, then exactly in Arabic, then the explanation; to this 
book I refer in my researches. I also acquired the following two 
books: The Book of Herbs, very useful with pictures, and the 
Kundsh of Oraibasios in which against all medicaments the names 
are written in Greek letters and I copied them because I had con¬ 
fidence in them.’ 

So far this introduction to support to a measure my_claim that 
the Nisba of Abu-r-Raihan should be pronounced BERUNi with a 
long E and not Biruni as indicated in some sources like the Ansdb 
Sam'dnl (who certainly knew better but could not express it in 
Arabic letters). In the autograph manuscript (Istanbul, Fatih 
3386) of which I published a facsimile in ‘ Islamic Culture ’ the author 
himself, who should know his own name, has clearly vocalized the 
Bd’ with a fath, which would mean a pronunciation Bairuni, but in 
the fifth century of the Hijra no special mark was used to indicate 
consonants peculiar to Persian or other languages and not found 
in the Arabic script. If the Nisba referred to a suburb of Gurganj, 
where Abu-r-Raihan was born and lived, and it was indicated by the 
word, there it certainly was pronounced in the language of that 
time. We are taught in Persian dictionaries of much later times that 
the word meaning ‘outside’ was pronounced with Yd’i Majhul 
‘BERUN’, a pronunciation which has survived to this day in India. 


THE MS. SUETAN FATIH No. 3386. 

The manuscript, besides being an autograph written by Beruni 
in Ghazna, is important from another point of view. It shows us 
the author as an enquirer into the geography of the lands which 
came under his notice. I had for a short time at my disposal photo¬ 
graphs, which Professor Ritter had taken for the State Eibrary in 
Berlin, but unfortunately could copy only the first 54 pages. How¬ 
ever, as the original may not be available for a long time and the 
Berlin photographs may have been lost, some extracts and transla¬ 
tion may be of some service. The title reads 

Ldl oULm-* j C1LI4I Jb.1^ (j. 
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and the purpo^ of the work is to enable scientists to ascertain 
the correct longitudes and latitudes so essential for fixing the correct 
direction of the Qibla, because Beruni had found that much nonsense 
had be«n said such as the sun being at its zenith evennvhere at the 
same time. 

As my sole aim is to draw attention to this work which should 
be published I give some extracts from a rather long introduction 
in which Beruni insists upon the importance of geographical 
knowledge. 

(1) (p. 11) ‘One day in an assembly there happened to be a 
man learned in lexicography when the book “ The Routes and King¬ 
doms” [al-Masalik wal Mam alt k) was mentioned and he went 
beyond bounds in deprecating it, almost placing it outside the pale 
of sciences, and in his talk he insisted that it was of minor im¬ 
portance and that there was no great advantage in knowing the 
distances between various kingdoms. I was amazed about him, 
but why wonder? The likes of people vary greatly and the in¬ 
tentions differ considerably, so that really, as it is often said, there 
is no scope for arguing though some put in a nicer manner than 
others in giving expression. There is no difference between him 
and many people of our times who give i>refereuce to the Persian 
language before the Arabic, who will say: What is the advantage of 
the inflection of the nominative for the subject and the accusative 
for the object and other .specialities of the language.... 

(2) ‘ But does not the Holy Writ speak t)f the travels of saints, 

satisfied with them, like Dh u*l-Qarnain reaching the rising and 
setting of the sun, Moses coming to the Meeting of the Seas and the 
Night Journey of the Prophet, whom God bless, from the Sacred 
Mosque to the Distant Mosque and his emigration from Mecca to 
al-Medina, besides his travels on warlike expeditions while those 
who stayed behind were reproached.’ 

As an example of persons who know the roads of reaching a 
country differing from those who are ignorant he quotes the following 
tale: 

(3) ‘At a time not far distant from ours there was among the 
pilots of Siraf learned in the routes across the sea one n.'^med Mafanna. 
One of the captains hired him for a big fee to pilot him to China. 
When they came to the gates (which are rivers flowing down to the 
sea between high mountains, the wind prevented him from slipping 
through the gates which lead to Khanfu (the modern Canton), 
which is the first harbour of China to be reached and which the 
captain was aiming for. So Mafanna made for a gate which led to 
another harbour, but the owner of the ship asked to stear again for 
the high sea and try to aim for the gate of Khanfu. Mafanna 
warned him of the dangers of the sea after he had escaped from them, 
but the captain refused (to listen). So the ship was steared again 
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into the Ocean and a storm arose and wrecked the ship. Mafanna 
threw himself on a plank of wood which floated with him and he 
remained on the waters for three days and nights when a sailing 
ship (Junk) came into sight which was sailing from Java to China 
and had missed its course. He waved to them and they took him 
on board on account of his reputation and they thought themselves 
lucky. They asked him for advice upon which he demanded his 
fee. At this the master of the ship became angry saying: " Are you 
not satisfied at being rescued but must ask from us a fee when you 
only share with us in having your life saved?” He replied: ‘‘I shall 
never guide you unless you give me money; dying or reaching China 
are the same to me in my condition (without money) ”. The master 
of the ship said: ‘‘If you will not guide us I will put you back into 
the sea as you were.” He replied: ‘‘Please yourself.” So they 
cast him back into the sea on the same plank and they sailed on 
and strayed till they perished. Mafanna remained in the sea two 
more days when another sailing-ship passed which had lost its 
course. They asked him what had happened to him and what his 
aim was if they took him on board. He repHed that he required a 
fee; otherwise they could put him back into the sea. So they gave 
him 200 mithqal of gold and he took the rudder of the vessel, cast 
out the plumb-line (which is a heavy piece of lead with which the 
depth of the sea and the eminences at the bottom of it are sounded). 
He brought up the clay from the bottom, smelled it till he made 
sure of the place where he was, steered the right course with them and 
reached safety.' 

(4) (p- 19) ‘Illfh® days gone by I had the intention to collect 
the information by Ptolomaios in the book GEOGRAPHAIA and 
by al-Jaihani and others in books on travelling-routes which were 
scattered in these books and to make easier what was obscure so as 
to perfect this science. I therefore first corrected the distances 
given as well as the names of places and countries from what I had 
heard from the mouth of these who had travelled those roads and 
gathered from those who had been there, after making sure and 
using caution in accepting the witness of one ageiinst the other. I 
was not niggardly with my money and reputation to gain what I 
required to know. I made for this purpose half a globe, the diametre 
of which was ten yards, traced upon it the longitudes and latitudes 
from the route-in^cations when time was laclang to work out the 
mathematical account on them because of their multitude and 
length. I used to rely for what I ascertained upon my putting it 
down in writing instead of trusting to my memory as I was not 
sure of (my) safety and as a guard against any accidents. Then 
when trials came upon me unexpectedly, I remembered my strivings 
upon it in the past as if they had never been and if God make it 
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easy for me to have it back (and He has the power) I am not weighed 
down that I may complete it.’ 

Then follow some philosophical discussions upon the age of 
the Earth which he estimates at millions of years. The Qur’an 
(he says) does not enter upon this question at all, but the books 
of the Christians, Jews and Sabians speak of the first human beings ; 
on this, however, they differ widely. He translates the first verses 
of Genesis quite correctly and then he discusses the geological com¬ 
position of the Earth and has observed that on some mountains the 
strata appear to have been dislodged by internal upheavals and that 
the surface of the Earth has undergone great changes. 

(5) (p. 24) ‘ Abu’ 1 -Abbas al-Eranghidiri mentions that at a castle 
called al-Baida’, a parasang from as-Sirajan, a town in Kirman, he 
saw the stems of date-palms which used to grow there, but the 
climate grew colder and the palms died and whithered and at his time 
there were no palms within the circumference of twenty parasangs. 
A further proof is found in the fact that when the lev'el of the ground 
rose, the brooks and rivers which had been flowing in earlier times 
dried up. 

In a similar way, sea has turned into land and land into sea; 
which changes, if they happened before the existence of man, are 
not known and if they took place later they are not remembered 
because with the length of time the record of events breaks off 
especially if this happens gradually. This only a few can realize. 

This steppe of Arabia w'as at one time sea, then was upturned 
so that the traces are still visible when wells or ponds are dug; for 
they begin with layers of dust, sand and pebbles, then there are 
found in the soil shells, glass and bones which cannot possibly be 
said to have been buried there on purjjose. Nay. even stones are 
brought up in which are embedded shells, cowries and what is called 
‘fish-ears’, sometimes well-preserved or the hollows are there of 
their shape while the animal has decayed. The same are found at 
the Bab al-Abwab on the shores of the Caspian Sea. But there is 
no memory of a known time nor any history about it for the Arabs 
have inhabited the land since their ancestor Yoqtan. Of course, 
they may have lived in the mountains of Yaman while the low-land 
was sea. These were the ‘Arab al-‘Ariba of antiquity. They 
cultivated the land from a spring between two mountains, the 
waters rising to the top, and two gardens flourished right and lelt 
till the dam break of al-‘Arim ruined them because the water sank 
and cultivation ceased and in place of the two gardens there were 
two waste lands with bitter herbs, tamarisks and a few willows. 

We find similar stones in the centre of which are enclosed 
‘fish-ears’ in the sandy desert between Jurjan and l^warazm which 
must have been a lake in the past, because the river Jaihiin (Oxus), 
I mean the river of Balkb, ran through them to the Caspian Sea past 
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a district known as Balkhan. Thus Ptolomaios mentions in the 
book GEOGRAPHAIA that the river flows into the sea of Hyrcania, 
i.e. Jurjan. Now between to-day and the time of Ptolomaios are 
nearly eight hundred years. The Oxus used to flow in those days 
through those plains which to-day are desert from a place between 
Zam and Amuya and irrigate the lands and villages which were 
there round Baiyhan and shed into the sea between Jurjan and al¬ 
cazar. Then happened some silting which diverted the waters 
to the land of the Ghuzz Turks, where its course was interrupted by a 
mountain known to-day by the name of fam’al-Asad (the lion’s 
mouth) and among the people of Khwarazm as Sikr ash-Shaitdn 
(Devil’s Dam). There the water accumulated and rose so that the 
traces of the dashing of the waves are on the heights thereof. Then 
when the weight (of the water) and the pressure on those porous 
stones became exces.sive, it broke through and burrowed about one 
day’s journey, then turned to the right towards Farab on a course 
known to-day as al-Fahmt. The people cultivated the land on both 
sides of its banks in about three hundred towns and villages, the 
ruins of which are remaining to this day. Then happened to this 
water-course after a lapse of time what happened to the first and 
the watt r turned to the left to the land of the Pajnakis and took 
the water-course known as Wadi Mazdubast in the desert between 
l^warazm and Jurjan and irrigated numerous localities for a long 
time till they too fell into decay. So the inhabitants moved to the 
coast of the Caspian Sea. They are folk of the kind of the Allan 
and al-Uss and their language to-day is a mixture of ]^warazmi 
and Pajnaki. After this all the water flowed towards Khwarazm 
after seepings had flown there before and it purified itself at a place 
barred by rocks, which to-day is at the beg inn i ng of the plain of 
Khwarazm, and burst through it overflowing the district and making 
a small lake and on account of its abundance of water and the strong 
current it became muddy from the clay the water carried. This 
used to sink as the water spread with the mud it carried and harden 
gradually where it broke through and became dry and the lake 
moved further till it surrounded all ^warazm and the lake reached 
the sand-dune which lay across its course and as it was not able to 
press it further it turned towards the north to the land inhabited 
by the Turkuman to-day. Between this lake and that which was 
in the WMi Mazdubast is no great distance. It has become a 
muddy salt-swamp which cannot be forded and is known in Turkish 
as ^iz-Tanqizi, i.e. the Maiden’s Sea. 

(6) ‘Ibn al-‘Amid in the Book on the Building of Towns 
states that an earthquake occurred in ar-Ruyan at a time not long 
ago and upset two mountains so that they banged together and 
hindered the course of the rivers which used to flow between them 
by blocking the passage. So the water was kept back and formed a 
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lake. In the same way, as it found no outlet, is the lake of the Dead 
Sea which has its origin from the accumulated waters of the Jordan. 

From the history of the Syrians I have copied that in the year 
838 of Alexander, wliich was the second year of the reign of Justi- 
nianus Caesar, there was an earthquake and upheaval at Antioch 
(Antakiya) and that a mountain above Clodia split in two and fell 
into the river Ivuphrates and blocked it. Then the water rose till 
it drowned and ruined (various places) and the water accumulated 
till it opened itself a place and flowed again. 

This countr5^ Egjqit, had the Nile spread over it, as Aristotle 
mentions in his book al-Xthdr al-'Ulwiya, and covered it like a 
sea. Then the water continued to sink in and the land which was 
above dried gradually and was inhabited till it became fi.lled with 
towns and people, but to-day the commencement of its cultivation 
is not known. Egypt used to be called Theba after the name of 
one of its towns in Upper Egypt which was the part finst settled 
and this town is different from its large town called Memphis, which 
is the same as Manf, and Homer the poet, who is modern in compari¬ 
son with the ancient Ivgyi^tians, calls her in liis poem Theba. At the 
time when Egypt was (partially) sea a certain king in one of his 
occupations of the country was anxious that they should dig to it 
from Qulzum (the Red Sea) and raise the Isthmus above the two 
seas so that it would be possible for a ship to sail from the Ocean in 
the West to the one in the East. The first to do this was Sesostrates, 
then Darius and they dug a considerable distance, which (channel) 
is existing to this day, the water of the Red Sea entering with the 
flow and receeding with the ebb. Then when they measured the 
level of the water of the Red Sea they gave up what they intended 
fearing that (the water of) the Red Sea might deteriorate the water 
of the river of Eg)q>t, being of a higher level. Eater Ptolomaios the 
Third completed it by the efforts of Archimedes as he attained his 
purpose without causing any harm. Later the kings of the Romans 
filled it up to hinder the Persians from coming to Egypt.’ 

(7) ‘The desert known by the name Karkas Kuh between Fars 
and Sijistan and Khorasan is full of ruins of decayed settlements 
which Ptolomy calls Qarmania the Deserted, i.e. Kirman the Deserted. 
The Persians say that it used to be the most cultivated province 
being watered by a thousand large springs, the water of which used 
to flow from the neighbourhood of Sijistan and that Afrasiab, the 
Turk, caused the waters to disappear and with the water being cut 
off those districts became deserted and what remained of those 
waters flowed to the lake Zarah which did not exist before. 

One can witness in the districts of Syria and other places which 
lack water, plants and animals, ancient traces which necessarily 
speak of their having been inhabited at one time and this was 
possible only because there was water which failed later. So are 
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the traces of cultivation in the swamps of al-Basra, for the Tigris 
used to flow through another course, then burst its banks to those 
places and overflowed them.’ 

(8) ‘Abul-‘Abbas al-Eranghahri relates that at al-Bu^t in the 
district of Nishapur a pipe-line was dug out and at the depth of some 
fifty yards were found the stems of three acacia-trees, whidi had 
been sawed with a saw. Now it is well known that between the 
time when they were cut on the surface of the earth and were buried 
according to the measure mentioned the time cannot be fixed how 
long they must have been buried. Also you cannot wonder at the 
preservation of the wood as neither heat nor cold could touch them 
with the change of the seasons and this made them last longer 
(in their original condition).’ 

(9) ‘Also that piece of wood in Jurjan which rises each year 
from a spring, its roots growing in it and turning on the edge of 
the spring about which the people of Jurjan tell many silly tales 
and make much about it. Yet it is only a willow affected by an 
earthquake; the ground splitting, the tree slipped into it. Then the 
earth closed round it and the gap became the place of a spring which 
was not able to lift the tree (completely); the branches whithered 
and fell off, but when in spring the waters in the interior increase, 
they lift the trunk so that it appears above the surface, but roots 
remaining hinder it from being ejected completely from the spring. 
Those who dived into the spring and touched it found it to be like 
the top of an oven. It remains above ground the days of the flowing 
(of the spring) but when the water returns to its usual level the wood 
returns to its resting-place. The people of that district have no 
knowledge about the time when it first commenced, but it is well 
known that cultivation moves with the moving of (the supply) of 
water as it depends upon it. ’ 

Then follows an investigation concerning the creation of land 
and sea based on Aristotle with quotations from the Genesis and the 
Qur’an the translation of which would take too much space and would 
require a long commentary for against i.s own intellect Beruni 
cannot get away from the erroneous statements of his Greek au¬ 
thority. While it is for him comparatively easy to ascertain the 
latitudes the difficulty (only solved in modern times with instruments 
not invented in his time) of ascertaining the longitudes was almost 
unsurmountable. He will establish them with observations of the 
position of the sun, the fixed stars and the planets and this is the 
main part of the work which begins on p. 45 of the manuscript. I 
was able only to copy a few pages and to follow his arguments would 
require the knowledge of a first-class mathematician, which I am 
not, and my aim in this short article is to draw attention of com¬ 
petent scholars to the importance of this work, which shows us 
B€runi as one of the foremost geographers of Islam. 
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Arabic Texts Translated: 

j cJ|^Ia«JI ^Ltt.ab 4 i».jPbj f^jx* •wil v_ ^ 

(i^l«i<oJI (2^ oUL*/w*JI ^Jj iJ^V o^ ^ 

L« L^ j ijjUu ol.iljVl j aA^^m oIj-^JUU V j 
J l5^ L^^MpI ^ Oj^ ol 

c^UaXiI j JbpUJI ^Lijjl iniju L 4J JjjiJ i^jUJI Ijyl ^^.iiJI UiLJ JaI 

Mill I j cJ^ lt* ^ J ^ JjaUI 


ci ^ jUwl ^ L 1 ^ 

«U)I fi\j>tMi _3 jfc*A**4Jl 3 ^^^«iii<«..Mj I 

.X^ I I Ajj^cJL 3 ^ I .XpcmimaJ 1 1 |*» i lAp C itwifc. ) I J xJlC* 

5 !« -Up ^.XpUII ^ L^ 0^1 L* J ci J 


Li L ^4j ci J 

^1 ii^JVl ^ J l^ljjl ^y* ^ l)^ <>.xi.l^l ,jAxj «^t;:**»l 

jjuli. Jl ^.^A».JI C-»UI J J CJI^ l^iftljui i^J lJI Ly^-ifl^y 

jkA)U» iAL ^7^ (^1 ^1 v^Lj Ui Lf cJ^iOA* (j^ J 0!i^l <Jjl ^ J 

<^i^lj,». U U jaIU. <^b Aj JLtoij J cJl (jl (..<^^1 U^>>lyg aJIm j 

J J clV<iy*i ApfiJtl I I ; - ^^ ^ ^ 3 ^ ^ ^ ^ ^i«*4> O^ ^ 

O^ bJlj j*^^ Ai^^ ^9tA\ ^ ^ Aj *1 *rA>t«JU Lif 1.4 3 Ai'n^UbI 

Aj^^ 44 iJ o ^ JL^wOfc I ^ L^ L4 ^i^.^iil ^i*^^Jls Aiflj^ip •X# u 5L9*?^^ I ^ ^ I Aj J Li.^ I 

* aJ ^U ,3 (3Jt V -■*-*_ ^ 6^»>t aJlp 1 A)o% ^^) 0^trfrff ^ Aj l^ftj ^ 

• Jltf? mm A>4^^««Ji ^ i 3 ^ IxJliiJ ^5*^ byi w i ^aj kiLffXA) L 4 I 

«. A)I^I o*X^ (^j|\if^aJt (33 ^X j ^AXP O^i^U Vb# ^j^^lzAJ jl iXtMj^ di^iS^ L4 

O^iX^f M (mLjIm * Jb M ^(Xm^ O^ I t ^r^ 
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^ ^ ^ ^ ■■ Ci 5 ^^ ^ ^ l_jj Lmi ^ I 

l_.i-^^ * (Jl29 cJ^ c3j?^ ^ 

oxj oIs^ <^1 j jui« Aj}ei^\i - 4^1 ^1 {jj^y Vi j a^VI 

^Pe!Uit\ j yCai] (J j ^j^«jJI jl^ 2 ^ L^ A^l^l jA J ^-J 

m 

^ JtXfr j AiA-Ji j 

Lil^djU. <^t5^ j (j-^-jJiki ti^ L 5 ^ c,^ 3 

0 

* « 

^ UpISxJI j l^i^Lttf IfrtwMi ol*'^^ 4 ^l 3 3 ^^ ^^p*li44/l ^ cii>lsLMiM*Ji 

^T*3^i^ I ^ <w^i«>U iglya^V I 3 Ia*XaUi 

Cjt w tCf d^5^ ^ fl«yta 1 l^J cL*»*ii» fr J fl»i)i IkXib (J|^ -i-*^ <, ol>» ^ lJ^ 

JIaaaamI ^ j s y ai) ^L«^l i^l cliIiL«4m«JI \j^3,y^^ 3 cJl^^^Vl ^i 

Js«M^db3l ^^ 1 ^ •x«*a£'I cI^<jl5^ 3 CiyjL*M?fc)l 

AjCJI ^y» Lul J Ijlj^l Jii^l oj-^ iU^JL 

< 1)1 3 (^VU ^ ol^ J ^ -uU cJl L 4]u^ J 3 col 

^ diUi |»Uj*I ^ Jil^ uuJi ^.J^' jA J Oi^UVl ^i 

^ lyi *^) b Axbu kXA Lc ^ I 1^VI I 3 ^ ^ ^ 

^Jlm ^_i-^ ^ 3 ^y%i\ ^j^iOS Co|^ J3 (J^^l <l)b«^^ O*^ Cx* 

U Ail Ulo ^Vl iilj J J-iti lJ64*»y ^y.j^U3 aJ^ C^I tUUi J jJ J C^ J 

> 

^jiOl Aiip* «. Co|^ 3 ^^^^1 

C^*l^ <1)1 3 ci c)^l^l 03 ^ Col^ Ol iuji (J j^l (Jl ^1 3 

^I^JI ^l^Vl (J J X4*jl I^I j^^Vl < 1 )V 

** * » 

1^^ ColS^ Jj J ^^1 i^b oJL^ - ^IjiJI Vl I 4 J jjJaij V J ^3^^ ^^3f* 

^ Ul^l (^>Ao l^U J J^Vl jiU. JJS' cUlS jUT <jl 



BERUNT and the ms. SUETAN FATIH NO. 3386. 


205 


61 Li |ftlkAj| J ^^>11 J <-0^* Cx* ^ j JLij J 

4L»iX«40.< 1^1 jl^tahil «Xypll 

(Ju J Ji iJb LI J l^U. l4ji iib LI dU^I o\i>\ L j j 

^ (J^L« LS^« I^IS^ 

Oliajb |V^jl o^jJ^U (.^^^1 (jli 4^1 ^jL* V J <-^l9 ciJUjJ 

4j^ LJI I 4j LJ1 03 *^^ ^ 6 La. 03 ^^ OI ^ ^ 

-> 

L ^1 ^LJI ^l 3 j<^L« ^jfi4 6jLa)I 3 03 ^*^ I 

o^LaJI 4i ) 3 ^LJI ^L4« S j^jAJl 4j 6^ Ol L^l 6 3 0^^ -5 

J^ ^yel 3 - JJi ja.441 ^ 3 J^l 3 J 2 «^ Jfl Jl 3 i ^1 cJ^I 3 

3 djlLJI (3 dL»« J I (jlil ojbfe>JI 

9 

^^ ^ Ol^ O*^ tAif 

4j| Lilj^ 3 l^ j ^^yta . 4 ( 3 " 3 -rJJaJ 3 Ol^fiLo cJyo jJu 

Oj^e^ 6IS^ 3 - iiw. i)L oUj ^ <--^3* U’‘!3??*J^ J 6*^1 Lijj 3 4 jl^^ (^1 

jA ^ 3 -< ojll« 6*^1 ^ ^1 [^ 3^1 I.aa J^VI] ^I^JI 0^ {JJ^ 

jpsJ\ jjl 3 olitL o*^ JI (3^1 cSL^I J -^^AJI O^ J 

> 

3 ^3^1 o^jl ;3®^l3^ JI ^JLi 4 J JL L ^I3.*JVI 4 J U j^jisJI 3 Olf'jf*' 
wimjM LJ 93 0^ l^ a<*' l l 3 ^^ pjj!3^ 6^1 3 •A<m»*^I j%ju 0^1 ^ 

jl^Vl Ja .il^Vl 3 Jiill -J^ jjU Ulf 4135^ Ja iiL ^Ij^Vl jUT 
(jVl vJ^ cSj?^ J^ <^ljli jxJ 4ifcj jL ^ Ljy l^^si^l 3 l^i^iliJifcXJI 

6*^1 ijjJ 3 ^Xi AjL OjnS^I aJs^ J^ 43 ^U)I 

(j^jl JI jUtJI olS ^Ul jL 3 xJlf 63 ^ ^ji ^ c53?‘^I J 

j-^Af O^vf* fjjlj^ ON j 3 ^I SjLUl (j c 53 ?*^ ci Lj*JI 

• ^ 

0 !AJI (** 3 „;**} (Ji jJ. 2 !k)li U^l 3 1 *^*^ I*l 2 j 

ya ^Ul iSy- (*J - 4 «S^l;^l J ^jjlj^l ^ kX d'^t [« a « »l j trVi j 
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3 ^ ( ^ y*40 A>LL«^ 

iIUa OiAJ ^ 3 Oj^ 3 3 j*jjl^ J^ J^ljl ti 0*^1 3^ 

JI^LmwJ*^) tXi^ { "'“‘J^ Ol^® 6iX«« ^ aIaaJI 0 ^ 

C mAa^ ^ jt# t..^ ti tXX£’ A*i4 L# 

I^UI \jfS^ lJ^ <-i^ -U-LxJl (J o^jOtJI cIUaL j Lb^L pjjiji. ol Jl 

OVI iJUj^_;\JI JU-iJI Ol ^ 

vi\)j Ojl^ J3 J OmUju C»j|S^ J i>^;\^JI oJ^ J 

Jaiw 6^^I j] ^Ij^l (^1 (Sj^ iJyo j )l iU. J 4 ?b^ 

> 

(jUj A;u ol^j^lj c^lS^ ^ 3 ^) 0-^1 ti ti 43^1 

^Ij^Vb U.^Ay;> cJ|^^ ^^1 LaU j U ^UaJ OjJ^ O-Aa j 

4Ai%i%^s«JI ^<^»JI ®lAAiii^ ^UhJ) 0y\^tj 3 ^>>1 

oLj j ajL ol-^' ti 0^ lt* tJ^* 3 “ Aj«i(jVl ^L* ^ 

3 ^ 3 ^J ^ y*^ U la n< ^ ^ ^ ^ 3 J t3Ci^ ^ 

J (jj^ dJU ^jl J -uJU ol^l (j J jf^’l tij^ ol J 

sjc ti ^ ^ ^^3 AmtiAjJ A> \j^ UJI 1 jj 1 ^ 

v^lxS^ ^ Ib^Jxwj) ^ LwT^ ilg^it^wj} oI^ y¥^‘^ d«AA _3 

Vjtf Vjl I 4 JU U 3 t,*>^ j> J 3 J ijiJIjljVl 

colS^ -Ai J - ojUjJI I-a^ 0 *ifl lji^f> l)! 3 (^IaJI j oa*JL o!A^I oI 3 

% 

3 V 3 ^ i_**-*^"‘ ti5^ ^ ^ I iXi^ ^ji4 ^Uj •A^ I^****^ l^'i^ tJ ^ 

t^Jbb« jA J y;UJI J uiA-* ^ J 0*^) oU-.*%JI Lg^X* ^ 7 ;^ 

iJ^jLi Ckj|$^ ti ^^gA4»i:> yiO^ tA*^g^4 

L^ ^3^y 3 ^3^^ Cx* ^3j^^ Ol ti 

xJI ^ ti^jA«JI Jau9&*Jt y* ,^3*^ 
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^ J J UUjjI dAli^ js* 

Ij^U Uli J iJjXt j 

aJl^' jf^oLA ^^^JLaII mLmju ^ir»* ^ Ia) J ^ jt»XA.4 

I ^ ^ vi^»»*i^BJ ^***«A*^ 4 *^ I (AJ VliJ ^ ^ ^.AiAJ ^ 

j» ^ A iijiI aA.^ jfji j} I 

^jA j 0^**^^*^ J CJ^ ^^jma^\ ojljuJt oJj^ ^ 

J 4 i^^^?BJl ^L^jpS^ Lj L«^ ^■*^j»i»iiLl 3 s l^^i»«> 4 «^ 4 i«^aAMAJ) C^IjIaaJI 

v!r* pUi^- L-ill «--.^.j^ L^l 

m 

^^*0i ^ ‘'**~"«^^ J I ^t*Ji ^^2A> If O^ J 

^^jA tiAJ ^ ^ I* ^ ^ •» ^ tJ^ J ojj o(Jl 

i 11!-^* Ij 4 j J) Lc> jUT (jI^^jaJI j oL^I j ^UJI i^jiAjJI (^jl,^! 

j^Uaj (j oIjLjJI jUT UJT" I4JU ^Ja 2 >l I4J olS^ Ol J 

i otAib ^1 ^ yp' aL^iAJI •ai j 

* l4df>f 

> > 

oUj j^L* 4 t»jJ vA U k^* ) ^ ^^***(^ ^ '***^ ^ ^ ^ 

P^^Jliu4 J L»UL»J U ■Af LC’Ij.^ Ojj'***'*^ 3 

jjS^X^\ jl-A^Jb xiji L* j OU^I ol 

^ Aio ISI Ajli ^123 ^ (J*^I ^JjJaJ iffj^A 

^ ^l2j JjJ^I olT^ <u*JI <J ^y\jd) ^ji^\ J jpc\i aJj^* ,y^ (^•aJI ^j.*JI 
L^Jl^I ^ ^ *■'^7*.! ty* ^ OiAft J 

f f * ^ 

^ ^3^ j-5"^ 

d^i» V8 L ^ i |i^ ^ ^ c^hAmJ If l^n^i 

U^o la Axt 3 l^i v ifrl lAf 3 ^ 3 &U*>J V 3!^ ^3*^ I 

1^3^ ^y* fj^, J ^jj*^ (i ^ 13^1 o.^bjl lili 
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M Cx* - (J^l Cr* J-9-^* <-1^ ^ 

jjl ^IJju jjl ^UJI lil J AttJI |»bl JJ^ A4**.*J j 

ojUjJI (JI Jjl lt* ‘^* <3^^ ^ t/*^ 

^ oIj i L) ^ ^ l«J i J I 


NOTES 

(1) I have not been able to find any reference to Abul ‘Abbas al-Eranghahri 
elsewhere. 

(2) The Pajnaki Turks became in the 12th century potential enemies of the 
Russians in the Southern Steppes. We find them here at the end of the loth century 
still to the east of the Caspian. 

(3) In the name of the Karkas Kuh the Sin is clearly marked with 3 dots under 
the letter in the MS. against Yaqut who has a Shin. 

(4) Though Beruni could read Greek letters well he frequently did not transcribe 
the spiritus asper and he writes Irqania for Hyrcania and Omeros for Homer os and 
this is confirmed also in his other works. He is a little at sea in his account of ancient 
Eg3q)t but it is noteworthy that he knew of the hundred-gated Thebes which is 
mentioned in the Iliad of Homer. 

(5) A later hand has corrected Beruni in the ancient Turkish Khiz Tanqizi 
and on the margin of the MS. we find Qyz Dengezi. 

(6) The earthquake of Antioch mentioned occurred on the 29th of November 
528 A.C. wfiich was the second year of Justinian, as stated by Beruni. 

(7) Ibn al-‘Amid must be the celebrated Wazir of the Buyide sultan Rukn 
ad-Daula, but none of his works have survived. 



L’ARTE DBEL’ESPORRE IN AE-BlRUNI 

Per 

Prof. TVIartino Mario Moreno, 
dell’ Universitd di Roma. 

I/a sapiente architettura del volume di al-BIruni sull’-india e 
gia stata s^nalata da altri, a partite dal SACHAU nella sua pre- 
fazione; iomi propongo di esaminarla dal punto di vista didattico- 
estetico, monstrando in lui piu ancora del dotto il maestro, ijiii 
ancora dello scienziato I’artista. Al-Birunl non e un semplice 
erudito che fa sfoggio delle sue molte cognizioni, magari compiacen- 
dosi di awolgerle, come molti dei suoi contemporanei, in una ter- 
minologia astrusa, o restando incaj^ace di uscire dall’aridita 
del tecnicismo; egli e un cuore pulsante oltre che un cervello 
ragionante; il nuovo mondo che i suoi studi gli hanno rivelato ha 
fatto vibrare in lui le corde deH’umana simpatia, lo ha animato d’una 
passione che brama di comunicarsi ad altri, e sa quindi trovare le 
vie pid adatte per vincere la diffidenza e I’indifEerenza ed accattivarsi 
I’interesse. Percio egli possiede in sommo grade I’arte del divul- 
gatore. Be sue doti di comunicativa risplendono soprattutto nella 
parte dedicata al pensiero filosofico-religioso dell'India. 

Nell’iniziare i suoi correligionari a un soggetto cosi astruso e 
insieme cosi delicato, al-Biruni si comporta con il savoir faire di un 
aristocratico che voglia introdurre nel suo circolo un forestiero. 
Prima di tutto egli mette in luce le affinita della sua educazione 
con quella di coloro che debbono riceverlo, mostrando che appartiene 

anche lui alia buona society () e ha una mentality simile 

alia loro ); dopo aver cosi rotto il ghiaccio e stabihto una 

corrente di simpatia, ottiene dagli anfitrioni che si adattino alle 
originality dell’ospite e magari alle sue stesse gaffes y*. 3^^ 

Il salotto piu adatto a un incontro fra I’lnduismo e I’lslam era, 
senza dubbio, il Misticismo. Al-BininI fa la sua presentazione 
precisamente in questo ambiente, e chiama in suo aiuto una comune 
conoscenza che facilitera I’affiatamento: la filosofia ellenica. Poi 
si passery in biblioteca, e si discorrera di astronomia e di altri argo- 
menti scientifici. Il metodo comparativo ha qui un'efficacia non 
soltanto didattica, ma anche psicologica. 

Pero anche il terreno scelto per I’incontro-il Misticismo-e 
sdruccevole dal punto di vista deH’ortodossia islamica. Ebbene, 
al-Biruni ha il tatto di non cominciare con il Param&tman ed al-Haqq, 
14 
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ma con Ifvara ed Alldh, rAll§,h della teologia comune; salvo, poi, a 
passare a un Dio che, una volta affermata la, sua personality, pud 
rivelarsi impunemente come il Tutto. 

‘La credenza degl’Indiani in Dio il laudatissimo- comincia 
al-Biruni - e che Egli d I’unico, I'etemo, che non ha fine ne principio, 
il libero (mu^tdr) nel suo agire, I’onnipotente, il sapiente, il vivente, 
il vivificftnte, il regolatore {mttdabbir), il conservatore, I’esente nella 
sua sovranity {malaMt) dai rivali (adddd) e dai pari {anddd), Colui 
che a nulla e simile e a cui nulla assomiglia' (Pag. 13 ed. Sachau). 

Sembra I’inizio d’un catechismo musultnano. Ora in tutto ci6 
non v’d nulla che sia men che esatto dal punto di vista del teismo 
indiano; solo che nelle fonti la disposizione degli epiteti non sarebbe 
precisamente quella adottata da al-Biruni, e verrebbero in luce dei 
particolari che rivelerebbere iQvara come un Purusa diverse, si, dagli 
altri, ma sempre eguale ad essi in essenza, e quindi, benchd privo di 
superiori e di pari,i non tale nel sense assoluto della teologia 
musulmana ortodossa, che non ammette che Dio possa essere 
chiamato Spirito ; oppure come VAtman non piu preso nella purita 
della sua essenza, ma gia compromesso dal suo rapporto con la Maya, 
0 Prakrit, fonte essa, e non Lui, dell’agire. Queste j^eculiarita non 
sono ignote ad al-Biruni, tanto e vero che verranno in .seguito, 
insieme con il liarallelismo sufico della distinzione fra I’Essere dello 
‘ahl al-haqtqah’ e VAlldh dei mutakalUmtn', ma intanto egli le tace, 
perche dal punto di vista oratorio conviene conciliarsi gli uditori, 
e dal punto di vi.sta didattico procedere per gradi. 

Ancora. Quale dei due metodi e piu opportune seguire nello 
eq)orre un sistema straniero: scorporarlo, per introdurne a pezzi il 
contenuto nelle caselle del sistema nostro corrisj^ondente, owero 
presentarlo in blocco cosi com’e ? L’uno e I’altro metodo hanno i loro 
inconvenienti. Meglio di tutto e abbinarli; e cosi fa appunto al- 
Biruni, prima mostrando quale risposta abbiano date gl’Indiani a 
taluno dei quesiti piu ajipassionanti della teologia musulmana, 
e poi facendoci della loro dottrina un’esposizione unitaria. Non ci 
stupira quindi che, a completare la serie delle propriety di IQvara, 
egli si fermi suU’attributo del kaldm, che effettivamente anche la teolo¬ 
gia indiana ha trattato, ma in un’altra luce, in un altro contesto,— 
al punto che la scuole atee sostengono un kaldm { — Veda, Qabda) 
a s^ stante, del tutte inconcepibile per i Musulmani—e faccia rilevare 
che anche per gli Indian! teisti Iddio e mutakallim, in quanto fonte 
della Rivelazione (pag. 13, 1 . 20 sgg.). 

Al-Biruni dice cio citando un estratto del Kitdb Bdtanjal : nello 
esercizio, cioe della sua arte di traduttore. Con il Kitdb Bdtanjal 
non lo possiamo seguire su questo terreno in modo complete e sicuro, 


1 Vedi: J. H. Woods, The Yoga System of Patahjali, Cambridge Mass., 1914 , 

p. 50 . 

14B 
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perchd I’originale ci e ignoto; siamo, invece, in grade di controUare 
i suoi procedimenti con la BhagavadgUa. 

La prima citazione (pag. 14, 1 .10-13) del poenia sacro suona cosi: 

^ J - V _ J LT* 

e 

- Ai*i ^ j3 « ojlAt jl (Sj^^ Oj-^ 

J AjIjJ (_)sb>I ^tjl l ^UjI (J ^ J 4 i,a-II 

^ aSI;:* j 

‘ lo sono il Tutto, senza princijiio per via di nascita ne fine per via 
di morte. Non cerco col mio agire ricompensa. Non sto piiittosto 
con una casta che con I’altra per amicizia o inimicizia. Ho dato a 
ognuna delle mie creature cio che le occorre per il suo operare. Di 
chi mi conosce in questo carattere, e si fa simile a me nel rimuovere 
il desiderio daU’azioiie, si scioglie il legame, e divien facile la libera- 
zione e I’emancipazione’. 

Com’^ noto, inutilmente si cercherebbe, tutto di seguito, questo 
passaggio nella BhagavadgUa. Il Sachau segnala, come tradotto a 
sense, lo gloka 3° del canto X: 

Yo mam ajam anadim ca vetti, loka-mahe9varam, 
asanimudhah sa martyesu sarva-papaih pramucyate. 

‘Chi mi conosce ingenerato e senza principio, supremo signore del 
mondo, si libera, scevro da errore fra i mortali, da tutti i peccati. ’ 
Secondo me, invece, I’autore ha presente il canto IV e il canto 
IX insieme. 

Per il concetto di ‘ senza principio e senza fine ’ 

IV, 6 Ajo 'pi sann, avyayatma, bhutanam i9varo 'pi san, 

prakytim svam adhisthaya, sambhavamy, atma-mayaya. 

Per i concetti di disinteresse, conoscenza della natura divina, 
assimilazione al Dio, emandpazione: 

IV, 9 Janma karma ca me divyam evani yo vetti tattvatah, 
tyaktva deham, punarjanma naiti, mam eti so, 'rjuna. 

10 Vita-raga-bhaya-krodha, man-maya, mam upa^ritah, 

bahavo, jnana-tapasa puta, mad-bhavam agatah. 

Per il concetto che ognuno ha avuto da Dio secondo il suo bisogno, 
e, ancora, che Dio d disinteressato, e che conoscendolo in tale 
natura si raggiunge la salvezza: 

IV, 13 Caturvarnyam maya spstam guna-karma-vibhaga9ah: 

tasya kartaram api mam viddhy, akartaram, avyayam. 

14 Na mam karmani limpanti, na me karma-phale sprha. 

Iti mam yo 'bhijanati karmabhir na sa badhyate. 
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‘ Pure essendo ingenerato, imperituro, e signore degli esseri, 
presidendo alia mia Prakrti, io vengo al mondo in virtu della mia 

Maya.Chi conosce a fondo in questa guisa il mio divino 

nascere ed agire, quando abbandona il corpo non incorre nella 
rinascita, ma viene a me, o Arjuna! hiberati dalla passione, dal 
timore, daH’ira, identificati a me, rifugiati in me, molti, purificati 
dall’ascesi della gnosi, sono entrati nella mia essenza. Ho create 
le quattro caste, ripartendone le quality e i compiti: sappi che di 
esse I’autore sono io, pur inattivo e imperituro. Me non macchiano 
le opere, ne me ne attira il frutto: chi tale mi conosce, non e in- 
catenato dalle azioni.’ 

Per il concetto d’imparzialita, con applicazione alle caste: 

IX, 29 Samo ’ham sarva-bhutesu; na me dvesyo 'sti, na priyah. 

32 Mam, hi, Partha, vyapagritya ye ’pi syuh papa-yonayah, 
striyo, vaigyas, tatha ^udias, te ’pi yanti param gatim. 

‘ Io sono equanime verso tutti gli esseri: nessuno m’e in odio, ne 

alcuno m’e diletto.Poiche, o Prthide, coloro che si rifugiano in 

me, anche se sono di infame origine, donne, agricoltori, servi, 
raggiungono il fine supremo.’ 

Come si e, dunque, comportato al-Biruni traduttore? Ha fatto 
una scelta di versi entro due differenti canti, e ne ha stralciato tutto 
cio che per il momento non era ancora intelligible ai suoi lettori, 
integrandoli, per converse, con qualche particolare tratto da altri 
punti del poema. ‘Io sono il Tutto’ e I’idea direttrice del IV canto 
e del poema intero. L’adhisthdna e la mdyd (che del resto al-Biruni, 
attaccato alia terminologia sdmkhya, non menziona mai nel suo 
libro), sono stati omessi, per non ingenerare difficolta. Del desiderio, 
del timore e dell’ira egli parlera in seguito: non ritiene quindi il 
caso di fame per il momento I’enumerazione, e cosi si regola pure 
per le caste, di cui dira poi a lungo. Insomma: il suo metodo e di 
non mettere troppa came al fuoco. In luogo d’una traduzione 
abbiamo una parafrasi, ispirata a un sano criterio pedagogico. 
In pari tempo egli vuole che il suo testo sia nitido non solo per 
chiarezza, ma anche per venusta. Notate, infatti, la prosa rimata: 
il mukafdt che fa eco a wafdt e V'itdq che si contrappone anche nel 
suono al imthdq. Dietro alio scienziato spunta il letterato. 

Be citazioni bimniane della Bhagavadgita sono disperanti, 
perche nessuna trova corrispondenza esatta nell’originale. Si puo, 
col Sachau (Trad, vol. II, pag. 265) ricorrere all’ipotesi che egli 
avesse dinanzi un testo molto diverso da quello odierno -i potesi 
soprattutto valevole per quelle citazioni che mancano completamente 
di riscontro; si puo jpensare che qualchevolta egli abbia fuso il testo 
col commentario; si puo anche supporre che qualche citazione 
provenga non direttamente dal poema, ma da trattati riportanti di 
seguito versi tratti da canti diversi della Gita; ma molte cose possono 
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essere spiegate semplicemente con questi criteri didattici ed artistici 
deH'autore. 

Ecco varie riprove di quello che ho detto. 

Negli 9loka 7-8 del citato canto IV della Bhagavadgita, il Beato 
dice di se: 

Yada yada hi dharmasya glanir bhavati, Bharata, 

abhyutthanam adharmasya, taddtmanam srjamy aham. 

Paritranaya sadhunam vina^aya ca duskrtam, 

dharma-samsthapanarthaya, sambhavami yuge yuge. 

‘Tutte le volte che declina la virtu ed insorge il vizio, allora, o 
Bharatide io ricreo Me stesso. A difesa dei buoni, a sterminio dei 
malfattori, io rinasco di evo in evo, per restaurare la legge.' 

Al-Biruni traduce: ‘ E tutte le volte che ho desiderato venire a 
scopo di riforma ), ho rivestito un corpo, perche non 

e possibile stare fra gli uomini senza farsi uomo’. Egli riassume 
un concetto che neH’originale si disteiide fra due 9loka nella pre- 
gnante parola araba igldh, e aggiunge per comodo dei lettori una 
chiosa (pag. 26,1. 5-8). E la sua traduzione riesce elegante e chiara, 
senza essere infedele. 

Un altro bell’esempio di traduzione essenzializzata si incontra 
a pag. 26, 1 . 13-16, dove in un arabo scorrevolissimo al-Biruni ri- 
produce non solo la sostanza, ma anche i particolari piu significativi, 
dell’involuto passaggio della Bhagavadgita (VI, 40-45) relative al 
ciclo delle incam azioni. 

Egualmente son conservate e rese con perfetta grazia di stile 
arabo, sobriamente ornato di rime, le espressioni piu vivide del 
lungo brano della Gita (canto II) in cui Krsna prova ad Arjuna che 
egli puo sterminare senza rimorso i suoi avversari. Nulla davvero 
perde I’originale ad essere sfrondato del superfluo (vedi pag. 13, 
1 . 25 sgg.). Al-Biruni non cerca nella Gita soltanto la teoria: ne 
sente e ne rende anche la poesia. 

Ua rima e adoperata dal nostro anche ad effetto didattico: alio 
scopo, cioe, di imprimere anche fonicamente nello spirito gli acco- 
stamenti e le opposizioni dei concetti. Cosi dei tre gum, chiamati 
‘ le tre forze ’, egli dice: 

oUJI j A'JliJI j _ ^UJI j i».\j 

Ben detto ed esattissimo insieme! Cosi i tre mondi sono: li-l- 
iktisdb, li-l-ihawdb e li-l-'iqdb: azione, punizione, premiazione (pag. 
29,1. 10). 

Ecco un' elegante traduzione dal Kitdb Bdtanjal (p. 27, 1 . 16 
sgg. e pag. 28,1, 1). 
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C/^ ci J?b^l ^ Cr^J UJ 

m 0 m S 

- j jJj^JI - ^Lyt?eX«/Vl j CjLjUJ IJjc^ oI^ j*l^ 

• •*••• A.)l^ ^ jU^ j - 4 jLc» tHiJ oxlgii)I -. <cx- ^^a)I J^jI l-ili 

|^> — I* Ij VI J ^ 1.51 ji I (Jl^^ l ^^ • ^^J>jL«,vJI cJl^ 

^ -3 ^11^^*'^ ^ Ciii^'*~ ^1*^* .5 ^ t- I ^ Ls ^ j* ^ -3 j* i^<»J I 

^ 6 jj J j f ci^-tAJ J ^ 6 -Ui J i>. Ij U.^ 

Basta questo brano a darci un’idea delbarte di al-Biruni come 
traduttore. Neirultima frase c’e anche una reminiscenza coranica 
L ^K^), come ci sono rispettivamente a pag. 14, 1. 

17, pag. 26, 1. 18, epag. 26,1. 15 un JJ^.p^j jJbp^, un 

e un ^JiJ' |.l^l che non rappresentano per nulja intrusi ideologici 
in quei contest!. 

Passiaino cosi ad esaminare un altro degli aspetti dell’espositiva 
di al-Iiiruni. Non possiamo rendere un pensicro straniero senza 
convertirlo in utia certa misura nei termini d’un pensicro che ci sia 
familiare. Nel tradurre il Samkhya e il Pdtanjala al-Biruni si vale 
di vocaboli tecnici della filosofia e della teologia araba con altrettanta 
legittimit^l con quanta il Woods, i)er esempio, ricorre per lo Yoga 
alia nomenclatura, non senipre jjerspicua, della psicologia anglo- 
sassone. Ma egli usa press’a poco le stesse cautele di un coscienzioso 
indianista raoderno, e come questi indulge alia pura e semplice tras- 
crizioue di vocaboli sanscriti. B’ interessante seguirlo in questo 
sforzo. 

Ottime solo per esemplificare-le traduzioni 

i.jL ijU per avyakta, vyakta e prakrti-, la presentazioue 

dei tre guna come di tre potenze ((^y) prime agevola la com- 

prensione della lore natura; notevole il vocabolo di oLjjy- 

coniato per rendere karmendnydni ; passabile qalh per manas, sebbene 
al-Biruni abbia il torto di ridurre la funzione di quest’organo a pura 
volonta; poco felice la conversione di ahamkdra in tabt'ah (natura), 
con una falsa spiegazione del concetto di abhimdna. Che sara 
1 'ellenico hayr mahd ( j^) applicato al Dio indiano (pag. 13, 

1 . 19) ? Il sad del Brahman che k sacciddnanda o il guddhasattva 
di I^vara ? I devds imbarazzano al-Biruni; un po’ ne fa dei ruhd- 
niyyun e un po’, addirittura, dei mald’ikah (Angeli), ma dopo avere 
bene spiegato come la lingua araba non tolleri che sian chiamati 
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dlihah (dei), e quale distanza li separi effettivamente nel sistema 
indiano dall’Bnte Supremo. 

Ma anche quando le sue identificazioni o approssimazioni non 
sono del tutto felici, egli non tradisce mai il pensiero che va esponen- 
do, perche la preoccupazione di renderlo chiaro ed accessibile non lo 
trascina mai a manipolazioni arbitrarie. Al-Biruni 6 ben lontano 
dal cedere alia tentazione di fare del sincretismo, alia quale si abban- 
denera^ invece in pieno, trattando in parte la stessa materia, un 
Dara Sikuh. Conosciamo in Europa un Vedanta travestito alia 
hegeliana, iin’anima Indiana presentata secondo il gusto romantico, 
certi pasticci teosofici portati in giro per gli alberghi di lusso: al- 
Biruni, invece, se e lieto quande le idee indiane coincidono con 
quelle deirislam o della filosofia greca, non tenta mai di ficcarle per 
forza in recipienti che non le contengono; anzi, quanto piu sono 
peregrine ed ostiche, tante piu si affatica a romperne la dura scorza; 
e ci riesce egregiamente. 

Si ammiri con quanta maestria, nonostante le piccole inesattezze 
di dettaglio, egli disegni le linee del sistema Samkhya-Yoga, difficili 
a ricavarsi (ben lo sanno i Sanscritisti), dagli arruilati Sutra e dai 
loro non meglio ordinati commenti. 

ly’onesta scientifica da alia sua esposizione la esattezza; la 
lucidita del pensiero la da I’ordine, che e bellezza; e a questa l^ellezza 
altra ne aggiunge la passione per il soggetto, che infonde nel suo stile 
colorito e calore. 

Per queste ragioni leggiamo ancora oggi, dopo mill’anni, con 
profitto e diletto il suo capolavoro, frutto d’intelletto e d'amore. 




AL-BERUNI ET LA VALEUR INTERNATIONALE DE LA 

SCIENCE ARABE 

Par 

Louis Massignon 

On donnait il y a deux mois a Paris une serie de conferences fort 
remarquees sur I’histoire des religions, discipline essentielle pour les 
scientifiques, car elle donne a la fois la courbe, construite par points 
du progres experimental des decouvertes, et une perspective psy- 
chologique sur la structure de 1’imagination des decouvreurs et des 
inventeurs. C’etait George Sarton, I’auteur d’une monumentale 
‘Introduction to the Histor>' of Science’ (ler volume, Baltimore 
1927; le Verne volume vient de paraitre: il mene jusqu’a la fin du 
XIVe siecle), ou il a marque que la premiere moitie du Xle siecle 
doit etre representee du point de vue international par Beruni 
bien plus que par Avicenne (Ibn Sina). Esprit criticiue, tolerance, 
amour de la verite, courage intellectuel, telles sont les cjualites 
maitresses de ce math^maticien, explorateur des routes d’ecliange 
economique et intellectuel, comparatiste des philosophies et mcme 
des mystiques entre I’lnde et la Grece, et des calendriers liturgiques, 
des fetes mazdeennes aux fetes juives, chretiennes, et musulmanes. 

Pm mathematiques, Wiedemann et Suter ont souligne I’originalite 
de Beruni: pour les chiffres dits hindous (principe de position), les 
progressions geometriques (a propos du jeu d’echecs), la trisection 
de Tangle et les problemes non solubles au moyen de la regie et du 
compas seuls. En geographic, la projection stereographique, la 
cartographic, la g 4 od&ie, la determination des densites specifiques 
de dix-huit mineraux et metaux predeux, Tincommensurable superio- 
rite de la vitesse de la lumiere par rapport a celle du son, Texplication 
des puits artesiens, de certains cas tdatologiques, du nombre toujours 
pair des petales des fleurs (phyllotaxie), la construction de Tastrolabe 
sphdique. 

Ne Kharezmien, c’est-a-dire parlant un dialecte iranien du 
Nord, a empreinte turque (ce qui pose le probleme des Qarluq etudie 
par Minorsky); ne musulman sunnite, k tendances ismaeliennes, 
par universalisme philosophique (ce qui le diffdencie du shi’isme 
raciste des imamites qui est surtout devotion sentimentale) il 
admirait le grand medecin Razi malgre son irreligion: il tient de lui 
Tidee de progres. Alors que Razi s’est montre assez severe pour la 
grammaire arabe, Beruni admire la puissance d’abstraction de la 
langue arabe: pour lui, la science internationale doit s’exprimer en 
arabe. 
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Comme beaucoup d’ecrivains arabes, il a passe sa vie en dehors 
des pays arabes; mais de I'annee 1017 k 1048, ann^e de sa mort, il 
a ^te principalement en Afghanistan: residant a Ghazni, capitale de 
la dynastie Ghaznawide. C’est la qu’il a ecrit, en dehors de sa 
chronologic (ecrite en Jurjan en I’an 1000) ses principaux ouvrages 
sur rinde, sur I'astronomie {Qanun Mas’udi et Tafhim), le catalogue 
des oeuvres de Razi (cent trois titres), le catalogue de ses propres 
oeuvres (cent treize titres), le livre des drogues, le livre sur les mines 
et les pierres precieuses, enfin la traduction du livre de Patanjali 
(en Sanscrit) sur le Yoga: dont nous avons retrouve le manuscrit 
k Istambul (etudie par Hauer). J’ai visite Ghazni in 1945. 

Beruni a parfaitement compris le role international de I’arabe 
comme principale langue semitique de civilisation: sa puissance de 
condensation et d’abstraction, sa syntaxe interne par infixes signi- 
ficatifs, non par afiixes accoles; sa valeur d'unification, sa morpho¬ 
logic dominatrice (structuralisation de la parataxe). 

Mathematicicn, il a j^ris le virage des sciences mathematiques 
vers leur orientation modeme: atomisme occasionaliste et quantique ; 
projection des nombres dans la duree discontinue (semis stellaires 
d’instants) etude des nombres ordinaux singuliers, ayant specificity 
experinientale,^ algebrisation de Timagination mathematique. 

Kn une cel^brc preface du livre des drogues, il dit: ‘c’est dans 
la langue arabe que les sciences ont yte transmises par traductions 
venant de toutes les parties du monde; elles s’y sont embellies, ce 
qui leur a permis de s’insinuer dans les coeurs; et les beautes de 
cette langue ont circule avec ces sciences dans nos arteres et dans 
nos veines. lit s’il est vrai qu’en toute nation on aime k se parer 
de la langue a laquelle on est reste attache pour s’etre accoutume a 
1’employer avec ses amis et compagnons selon sesbesoins, j’en dois 
juger par moi-meme et par ma langue natale, Kharezmienne: ou 
une science serait aussi etonnee de se voir etemisee qu’un chameau 
de se voir dans la rigole de la Ka'ba, ou une girafe de se voir parmi 
des purs sang. Et .si je compare I’arabe au persan, deux langues 
dont je me sens intimement le familier, j’avoue pr^f^rer I’invective 
en arabe a la louange en persan. Et Ton reconnaitra le bien-fonde 
de ma remarque si I’on scrute ce que devient un texte scientifique 
une fois traduit en persan; il perd toute clarte, son horizon s’estompe, 
ses lineaments se brouillent, sa portee pratique disparait. ha 
vocation de la langue persane c’est de perpetuer des epopees his- 
toriques sur les rois de jadis et de fournir des contes pour les veilles 
nocturnes.’ (On reconnait id le contemporain de Ferdossi et des 
premieres Mille et une Nuits.) 

Je pressens ici une objection: toute langue intemationale 
sdentifique denationalise; vous nous montrez un Beruni qui par 
une sorte de parti-pris abstrait pour la supyriority technique de 
I’arabe, renie la race iranieime dont sa famiUe kharezmienne, ytait 
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issue. En ce temps de renaissance des nations orientales Beruni 
prend figure de traitre ou d’otage ? 

Non pas; il a entrevu I’ideal supra-national d’une laugue uni- 
verselle dont la beaute pure I’a seduit pour son esthetique transcen- 
dantale. En travaillant d’ailleurs comme tant d’autres grands 
iraniens medievaux au perfectionnement du lexique technique de 
I’arabe, considere comme langue privilegiee pour les echanges intellec- 
tuels entre savants, Beruni a realise un progres quc seule son origine 
aryeime pouvait realiser dans ce domaine. La langue arabe, comme 
toutes les langues semitiques contient beaucoup de racines ambi- 
valentes (elle n’est pas seulement la langue du Dad, mais la langue des 
adddd) et il fallait des ecrivains de souclie aryeime pour faire prendre 
ainsi a I’arabe conscience de tout son destin; pour poser un choix 
volontaire entre les deux sens contrastants de mots arabes devenant 
ainsi inducteurs, generateurs d’une structure j)hilosophique positive 
et orientee. Beruni apparait ici comme le chainon le plus illustre 
d’une longue chaine d’ecrivains comparatistes depuis la plus antique 
caste des scribes iraniens Soghdiens qui ont organise I’administration 
des Achemenides et des Sassanides avant de fournir le lexique 
technique des parlers turcs d’Asie centrale, jusqu’a la fameuse 
caste hindoue des Kayasthas, qui chargee par le Sultan de Delhi de 
la tenue des registres de I’impot fancier a traduit en persan entre 
autres chef-d’oeuvres classiques de I’lnde sanscrite les Upanichads 
rapportees en Occident par Anquetil Duperron. Car la langue 
arabe, la science arabe, des savants musulmans, ont reuni comme 
I’empire islamique I’heritage grec avec I’heritage hindou dans une 
synthese qui n’est pas une simple accumulation mais une ascension 
dans le progres mondial. Dans le sens, precisement, de ce veritable 
orientalisme, qui n’est ni une manie d’exotisme, ni un reniement de 
1 'Europe, mais une mise a niveau entre nos methodes de recherches 
et les traditions vecues d’antiques civilisations dont I’expansion 
economique, colonisatrice de I’Europe et de I’Am^rique a cru pouvoir 
disposer k bon march^; alors qu’elle recele en j^rofondeur une 
experience sociale de la vie, un sens de paix sereine, dans la justice, 
qu’a personnalis^s admirablement un fils de cette Inde qui avait 
passionne Beruni, une grande 4 me orientale, Gandhi, dont cette 
etude faite I’annee de sa mort (mort pour qu’il soit rendu justice k 
rislam indien), ne pouvait pas ne pas rappeler I’incomparable 
destin. 




AL-BIRUNI SUGLI INIZI DEL CRISTIANESIMO A MERV 

Per 

Giuseppe Messina, S.J. 

Professore al Pontificio Istituto Bihlico, Cittd del Vaticano. 

La citta di Merv dal secolo VI dopo C. appare come uno dei 
principal! avamposti del territorio iranico, da cui si diffuse il cri- 
stianesimo nelle region! dell’Asia Centrale. Centro di studi e di 
formazione, i giovani missionari vi trovavano tutto I’occorrente 
per la loro istruzione e preparazione; nodo importante di commercio, 
si poteva considerare come la porta piu diretta alia capitale della 
Battriana e alle vie, che da questa si dipartivano verso I’estremo 
Oriente. 

La prima volta che spunti un vescovo di Merv in atti ufficiali 
d I’anno 424; dagli Atti Conciliar! risulta che in quell’anno Barshabba, 
vescovo della cittS., prese parte al Concilio, indetto dal patriarca 
Dadhisho.^ L’esistenza di un seggio vescovile, divenuto poi 
arcivescovile, si pud seguire negli stessi Atti dal 424 fino al 585. 
Non si pens! perd che dopo quest’ultima data la sede sia scomparsa; 
perche da altri document! risultano i nomi di arcivescovi fino al 
secolo XI, alia vigilia, ciod, delle invasion! dei mongoli, i quali 
distruggendo e radendo al suolo molti centri abitati dell’I ran e poi 
passando all’Islam, diedero un colpo mortale alia gerarchia cristiana. 
Tra quest! vescovi uno dei piu conosciuti d Elia di Merv, vissuto 
al tempo dell’invasione dell’Iran da parte degli arabi. Quando 
Isdegerde III nel 651-652 venne ucciso in tale localita, fu proprio 
Elia, secondo quello che ci viene narrato da Tabari, a dare alio 
infelice re onorata sepoltura. Con i suoi cristiani andd a ripescame 
il cadavere nel fiume, in cui era stato gettato, e lo pose in un mau- 
soleo, ch’egli aveva eretto nel giardino dell’arcivescovado. ‘Con- 
viene, diceva il prelato ai suoi cristiani, che facciamo lutto per 
I’uccisione di questo nobile re, a causa dei benefid ricevuti dai suoi 
antenati e dell’appartenenza di sua madre Shirin al Cristianesimo.’® 

Sugli inizi perd del Cristianesimo in Merv non abbiamo se non 
una sola notizia, che ci viene data da Albiruni. Nella sua opera 

iJlaJI ijA jlj'ill si dicei j j j 

m ^ ^ m 

nel giorno 21 (del mese Haziran = giugno) commemorazione del 


1 Chabot, Synodicon Orientate, p. 43, 18. 


2 Tabari, ed. Lugd. Bat., I, 2884. 
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sacerdote Barshabba, il quale porto il Cristianesimo in Merv circa 
200 anni dopo Cristo.’^ 

Precedentemente Albiruni aveva affermato di voler dare il 
calendario religiose dei cristiani melchiti, stabiliti nella sua patria 
Khwarizm (oggi Chiwa).* La notizia quindi su Merv gli viene dai 
cristiani. 

Per controllame il valore, ci \dene a proposito cio che Mari,* 
e con maggior ricchezza di particolari la Cronaca di Seert* ci tra- 
mandano su un tale Barshabba e suUa sua opera a Merv. Seguiamo 
quest’ultima. 

Secondo la Cronaca, Barshabba ‘era uno dei priglionieri, che 
Sapore figlio di Ardashir, aveva deportati dall’Occidente.’ Apprese 
la lingua siriaca a Seleucia-Ctesifonte ed anche il persiano. Insigne 
nella pieta, esemplare nei costumi, istruito anche in medicina, la 
sua fama pervenne a Sapore, il quale lo chiamo alia corte per curare 
la malattia della moglie. Egli riusci a guarirla e in seguito a cio 
Sapore gli concedette il suo favore.* Segue poi il racconto della sua 
andata a Merv e del suo apostolato; ma prima di trattame, fermia- 
moci a queste notizie. 

Il re Sapore qui menzionato, essendo figlio di Ardashir, potrebbe 
essere o Sapore I, figlio di Ardashir I, o Sapore III, figlio di Ardashir 
II. Ma la notizia della deportazione di cristiani dall’ Occidente 
non lascia alcun dubbio che si tratti di Sapore I, che regno dal 241 
al 272. Questi difatti, in lotta contro i romani, invase le terre 
della Siria, ad essi sottoposte, tma prima volta nel 256 e una seconda 
volta, probabilmente nel 260, quando sconfisse 1 ’ imperatore Vale- 
riano e lo fece prigioniero. In entrambe le spedizioni egli deportd 
ecclesiastici e laici cristiani dalle citta della Siria e li stabili nella 
Susiana, nella Perside e in Babilonia e in altri luoghi.® Tra questi 
prigionieri, secondo la Cronaca, si trovava anche Barshabba. 

1 Nell’edizione di Sachau testo, p. 299, 14, vers, inglese in Chronology of 
Ancient Nations, Eondon, 1897, p. 296. Sachau nel testo ha nella versione 
Berekhya; in seguito per6 lesse Uij. Barshabba, nome attestato anche in altri 
documenti. Cf. Die Christianisierungs-Legende von Merw, in Abh. zur Semitischen 
Religionskunde und Sprachwissenschaft Wolf W. Grafen von Baudissin iiberreicht, 
Giessen 1918, p. 409. Nella nuova edizione del calendario melchita di Albiruni in 
Patrologia Orientalis, X, 308 Rob. Griveau ha nel testo , nella nota invece 
propone di leggere Barshabia e riinanda ad un passo della Cronaca di Seert, 

Patr. Or., V, 253-8, in cui peraltro sta Barshabba, non Barshabia. 

® Sachau, testo, p. 288, vers. 283. 

3 Maris Amri et Slibae de patriarchis Nestorianorum commentaria, ed. e trad, 
da Henr. Gismondi, Romae 1899; testo, I, p. 26s., vers. p. 23. 

* Edita sotto il titolo di Histoire nestorienne. Ea parte che qui c’interessa apparve 
in Patr. Or. V, 253 ss. Testo di Addai Scher, vers, di Pierre Dib. 

6 Patr. Or., V, 253. 

* Cosi la Cronaca di Seert, Patr. Or., IV, 220-223; i suoi dati si accordano con 
quello che riferiscono altre fonti, e vengono ora lumeggiati da un'iscrizione di Sapore 
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Se prestiamo fede a do che d narra la Cronaca che Barshabba 
visse al tempo di Sapore I, le notizie ch’essa d da in seguito sul suo 
apostolato a Merv devono riferirsi ad un epoca di qualche anno 
posteriore aUa prima deportazione del 256 o alia seconda del 260. 
Avremmo cosi una certa corrispondenza con d6 che aSerma Al- 
biruni, quando riferisce che a Merv il cristianesimo fu introdotto da 
Barshabba drca 200 anni dopo Cristo. Se il computo si fa dalla 
morte di Cristo, i ‘drca 200 anni’ di Albiruni vanno intesi come 
approssimativamente 230 anni dopo C. 

E attendibile questa notizia ? 

Una grave difficolta viene subito dal seguito del racconto 
della Cronaca su Barshabba. Eccolo in riassunto:* 

Sapore aveva sposato mia sorella a nome Shiraran.® Questa fu 
colpita da una malattia, ribelle a tutte le cure di medici, magi ed 
astrologi.® In un sogno senti parole di conforto ed ebbe I’annunzio 
ch’essa sarebbe divenuta serva di Dio. In seguito a do fece chiamare 
Barshabba dalla chiesa di Seleucia, il quale la istrui neUa religione 
cristiana, la battezzo e la guari. Sapore adirato la voile far morire; 
perd trovandosi di passaggio alia corte un principe sassanide, il 
marzuban (marchese) di Merv di ritorno da Nisibi dopo la pace 
conchiusa con Gioviano, gli comando di condurre seco Shiraran, per 
allontanarla cosi dai cristiani, e gli diede anche la facolta di sposarla, 
cid ch’egli fece. Shiraran prima di partire, pregd i prelati cristiani 
di consacrare Barshabba vescovo; perche dopo I’uccisione del 
patriarca Barbeshmin la sede patriarcale era vacante, avendo 
Sapore impedita la nomina di un suo successore. 

A Merv Shiraran si diede a far proseliti per la religione cristiana 
ed ebbe felice successo tra i greci stabihti neUa dtta, discendenti da 
queUi che vi erano venuti con Alessandro; fece costruire una chiesa, 
secondo il modello del palazzo regio, e la chiamd Ctesifonte. Ebbe 
rm figlio dal marzuban e I’annimzid a Sapore, pregandolo d’inviare 
Barshabba, di cui aveva bisogno per curare la sua salute. Il re, 
lieto dell’evento, accondiscese; e Barshabba parti con altri preti, 
forniti di tutto I’occorrente per il culto. Fu ricevuto a Merv con 
grand! onori; guari ammalati, battezzd molti magi, costrui chiese 
e le dotd con compere di campi e vigne. I suoi discepoli si diflusero 

I, scoperta recentemente nella Kaaba di Zardusht a Naqsh-i Rustam. Cf. il tnio 
libro: Cristianesimo Buddhismo Manicheismo neU’Asia aniica, Roma 1947, p. 51-53. 

1 L.c. V. 254-57. 

® Sachau, Chrislianisierungs-Legende, p. 406 emendaSbeTzad;maquesto nome, 
come anche il suo equivalente, Sherazad, che signihca ‘ libero, nobile come un leone,’ 
quando ricorre, e applicato generalmente ad uomini, non a donne. L’unica eccezione 
si trova in Masudi 4. 207, in cui si designa cosi una regina. Cf. Ferd. Justi, Irani- 
sches Namenbuch, p. 298, 295. 

® Mari, Gismondi, l.c. afferma essersi trattato di epilessia. 
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nelle citt§l del Chorasan, costniirono chiese e battezzarono gli 
abitanti. 

Si racconta in seguito che Barshabba venne a morte, ma per le 
preghiere dei cristiani risuscito; e si f a notare che alcuni prestarono 
a cio fede, altri no. Alla sua morte egli venne considerate come 
il primo arcivescovo di Merv. I figli di Shiraran non divennero 
cristiani, ma restarono neUa religione dei magi, come il loro padre; 
ebbero pero verso i cristiani grande benevolenza. 

Fin qui il racconto della Cronaca, da cui possiamo estrarre alcuni 
dati cronologici. 

Barbeshmin mori martire nei primi anni della persecuzione 
di Sapore II nel 346. Inoltre la notizia che si da suUa vacanza della 
sede patriarcale dopo la sua morte corrisponde a verita; difatti solo 
nel 383, (ptando cesso la persecuzione con la morte di Sapore II 
e del suo successore Ardashir II, appare un nuovo patriarca nella 
persona di Tomarsa. La conclusione della pace con (Moviano avvenne 
nel 363. Ora tutte queste date concordano tra di se, ma sono in 
disarmonia con quello che la Cronaca aveva detto prima. La 
prospettiva cronologica non e piu quella dell’inizio del racconto, 
I’epoca cioe di Sapore I, ma quella di Sapore II, che ebbe un Itmgo 
regno dal 309 al 379. Abbiamo cosi nella Cronaca su uno stesso 
personaggio due datazioni differenti, che differiscono di circa un 
secolo. 

Una via, per mettere d’accordo cio che si narra nella prima par¬ 
te con quello che si dice nella seconda parte della Cronaca, sarebbe 
quella seguita dal »Sachau, il quale interpreta il passo iniziale di essa 
nel senso che Barshabba era non un deportato di Sapore I, ma 
piuttosto un discendente di una deUe famiglie cristiane deportate da 
questo re.^ Ma I’ovvio tenore del teste non sembra favorire tale 
interpretazione; esso parla di un deiiortato di Sapore I e non di un 

discendente di deportati: Jf-^l 1-^ otT 

ijr* Inoltre la sjiiegazione del Sachau ci toglierebbe la 

possibilita di intendere la notizia di Albiruni, il quale non arriva 
con un compute suo personate alia datazione dell’introduzione del 
Cristianesimo a Merv da i)arte di Barshabba a circa 200 anni dopo 
Cristo, come pensa I’illustre maestro,® ma questa data piuttosto gli 
Sara state fornita dal calendario religioso dei melchiti o dai cristiani 
stessi. E la Cronaca di Seert, composta non molto dopo il 1036, 
quindi pochi decenni dopo 1 ’opera di Albiruni, parlando di un Bar¬ 
shabba del tempo di Sapore I, mostra che tale era I’opinione dei 
cristiani sugli inizi del Cristianesimo in Merv circa I’epoca, in cui 
scriveva Albiruni. 


1 Die Christianisierungs-Legende, l.c., p. 406. 
* Ib., p. 409. 
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Da parte nostra_ indiniamo piuttosto a pensare che I’autore 
della Cronaca mischia e confonde insieme due personaggi dello 
stesso nome, che si occuparono di diffondere il Cristianesimo in 
Merv a circa un secolo di distanza. E le ragioni che ci inducono a 
questa soluzione sono sopratutto due. 

Anzitutto gi^l nella narrazione della Cronaca salta agli occhi 
una certa discontinuity, la quale induce a pensare alia fusione di 
due racconti originariamente indipendenti. Dopo aver narrato 
della guarigione ddla moglie di Sapore I da parte di Barshabba, 
passa senza alcun legamento a parlare di una sorella del re, che 
questi ‘aveva sposato secondo il costmne dei magi', guarita anch’essa 
da Barshabba. La prima frutta il favore del re, la seconda la sua 
ira. Tale confusione non sembra esistere nella narrazione parallela 
e succinta di Mari, nella quale tutto viene riferito al Barshabba del 
tempo di Sapore II. Differisce peraltro dalla Cronaca in un punto: 
mentre questa parla di Shiraran sorella-sposa del re, la quale con- 
vertita viene mandata a Merv, Mari sdoppia questo personaggio, 
e parla della moglie e della sorella del re, le quali entrambe seguono 
Barshabba a Merv.^ Si noti ancora che Mari non parla in alcun 
modo della prima penetrazione del Cristianesimo a Merv. 

Inoltre il testo stesso di Albiruni esige che si distingua un 
Barshabba del secolo III da un omonino del secolo IV. In esso 
I’apostolo, che introdusse il Cristianesimo a Merv, viene detto 
‘sacerdote’, non ‘vescovo’. Se egh avesse inteso parlare del Bar¬ 
shabba del tempo di Sapore II, non avrebbe mancato di chiamarlo 
‘vescovo.’ Il contrario sarebbe stato contro I’uso constante di 
Albiruni, come si rileva da ogni pagina del suo calendario, il quale non 
tralascia mai di aggiungere il titolo di dignity ai santi commemorati 
nei vari mesi dell’anno. Si veda come egli ci tenga a distinguere i 
titoh della gerarchia cristiana in do che dice sul mese Tishrin I 

Dobbiamo quindi distinguere un Barshabba ‘sacerdote’ che 
dette inizio all’evangelizzazione di Merv nel secolo III, da un suo 
omonimo, che operd un secolo dopo e fu il primo vescovo della 
dtty. Si pud domandare se quest’ultimo sia identico con quel 
vescovo Barshabba, che fu presente al Concilio convocato da Dadhi- 
sho nel 424, di cui abbiamo parlato all’inizio. Sachau ne dubita, 
perche egli allora avrebbe avuto 81 anno di ety.® Ma se si tien 
presente che la Cronaca gli dy limga vita e lungo episcopate,* il 
dubbio di Sachau non dovrebbe impedire dall’ammettere che il 
vescovo presente al Concilio era quello di cui parla la Cronaca. 
Riassumendo possiamo dire che nella Cronaca i due personaggi sono 
confusi per ragione dell’omonimia; ma dd non sarebbe bastato, 

1 Ed. Gismondi, testo, p. 26,1. 20s., vers. p. 23. 

* Trato, p. 289, vers., p. 283 s. 

® Die ChrisHanisierimgs-Legende, p. 407. * L.C., V, p. 257. 
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se I’uno e I’altro non avessero svolto il loro apostolato nella medesima 
citta di Merv. Oltre romonimia c’era dunque analogia di opere. 
Pur non riuscendo ora possibile di distinguere nella relazione della 
Cronaca gli elementi che riguardano il iirimo apostolo da quelli 
che si riferiscono al secondo; cio peraltro che essa narra sugli inizi 
del cristianesimo in Merv non puo essere attribuito se non al primo, 
al Barshabba ‘sacerdote’. L’aiitore della Cronaca, o la sua fonte, 
I'attribuisce invece al vescovo dello stesso nome, forse perche era 
pin noto, essendo di epoca pin recente, o di maggiore dignity. 

Essendoci serviti della Cronaca di Seert per controllare e il- 
luminare la notizia di Albiruni sugli inizi del Cristianesimo a Merv, 
occorre domandarci quale valore si pud attribuire a cio che essa 
racconta suU’apostolo Barshabba. 

Vari piuiti della narrazione sono tali da ispirare fiducia nelle 
informazioni, ch’essa ci da. Quanto si dice sulla sede patriarcale 
vacante dopo il martirio di Barbeshmin e sulla j)ace con Gioviano 
corrisponde con quello che sappiamo da altre fonti. Ea notizia 
sulla chiesa costruita a Merv e chiamata Ctesifonte pud essere messa 
in rapporto con quella di uno scrittore aral)o il qual aflerma che 
un quartiere della citta era chiamato con lo stesso nome e sara 
potuto essere il quartiere dei cristiani. Nel riferimento alia dota- 
zione delle chiese con campi e vigne, I’autore mostra buone cono- 
scenze delle condizioni locali. I^’affermazione che i figli di Shiraran 
non divennero cristiani, ma seguirono la religione dei magi, come il 
loro padre, da prova di serena oggettivita in uii autore, a cui dovev^a 
premere I’esaltazione del Cristianesimo. Tutti questi punti sono 
stati niessi in giusto rilic vo dal vSachau.® Aggiungiamo che I’autore 
della Cronaca, narraiido la risurrezione di Barshabba, non manca 
di far notare onestamente i dubbi di alcuni su tale fatto. Tutti 
questi elementi danno testimonianza della serieta e probita dello 
autore e ispirano fducia anche su quello ch’egli dice sulla intro- 
duzione del Cristianesimo a Merv. 

Perd i)er arrivare alia piena certezza, dovremmo disporre di 
fonti piu vicine agli avvenimenti, e questo purtroppo non e il caso 
nostro. E’istoriografia ecclesiastica della chiesa sira prende i suoi 
inizi al secolo VII e si serve di fonti, che non ci sono perv'^enute. 
Il Sachau pensa che la fonte, da cui piglia d nostro autore potrebbe 
essere quel tale Elia, il quale fu arcivescovo a Merv nel secolo VII, 
identico forse a quell’Elia, che diede sepoltura all’ultimo re sassanide.® 
Come capo della chiesa di Merv, il prelato, noto anche per il suo 
apostolato presso i turchi, doveva aver interesse a conoscere e 
tramandare i fasti della sua chiesa fin dagli inizi. Ma siamo a 
quattro secoli di distanza dal fatto di cui trattiamo, e non ci riesce 
di conoscere dove egli abbia attinto le sue notizie. 


1 Jaqut III, 570. 

JSB 


* L.C., p. 406s. 


3 E.c., p. 405, 408. 




SUGU INIZI DEL CRISTIANESIMO A MERV 


227 


Nell’assenza di fonti piu antiche, possiamo porci il quesito, se 
la notizia trasmessaci da Albiruni e dalla Cronaca sugli inizi del 
Cristianesimo a Merv trovi appoggio nelle condizioni, in cui vivevano 
i cr'stiani in Persia durante il regno di Sapore I; inoltre se essa d 
in armonia con cio che dello sviluppo del Cristianesimo in Oriente 
possiamo conoscere da altre fonti. 

I deportati di Sapore I, stabiliti, come abbiamo visto, in alcuni 
centri principali deH’impero persiano, furono adibiti a lavori agricoli 
e ad opere tecniche, come la canalizzazione delle acque e la costruzione 
di j)onti e dighe. Di questo loro lavoro resta ancor oggi tin ricordo 
nella diga costruita nella Susiana, detta anche ai nostri giorni ‘ diga 
di Cesare.’ ^ Sotto il risj)etto religioso Sajrore I diede prova di larga 
tolleranza e si mantenne lungi dal restringere il suo favore esclusiva- 
mente alia religione dei magi. Egli si mostro benevole verso Mani, 
il quale afEerma: ‘ mi presentai al re Sapore, mi ricevette con grande 
onore e mi permise ch’io pellegrinassi e predicassi la parola della 
vita.’ ® 

Uguale attfcggiamento ebbe Sapore verso i cristiani, ch’egli 
aveva stabiliti nelle sue terre. L’autore della Cronaca di Seert, a 
cui non pud certo attribuirsi il j)artito j)reso di difendere gli atti del 
re, aflferma che i cri.stiani ebbero terre da coltivare senza alcun 
pagamento; ed aggiunge che essi nella nuova terra pervennero ad 
un benessere maggiore di quello, di cui avevano goduto nella loro 
patria. Essi erano liberi di seguire la loro religione e di vivere 
confonne alle sue norme; a Rev Ardashir, citt 4 la quale divenne in 
seguito il centro ])iu importante ed influente della gerachia cristiana, 
come sede arcivescovile della Perside, essi avevano due chrese. Tuna 
quella dei romani, I’altra queUa dei siri nelle quali il culto si svolgeva 
rispettivamente in greco e in siriaco. Ed aggiunge: ‘Dio pose 
(i cristiani) in favore jrresso i persiani . . . e per mezzo loro il 
cristianesimo si diffuse nell’Oriente’.® Come i manichei anche i 
cristiani avevano la liberta di muoversi e far propaganda, e I’hanno 
fatto con felice risultato. Da notizia quindi dell’introduzione del 
Cristianesimo a Merv al tempo di Sapore I non ha nulla d’inverosimile, 
anzi si accorda bene con le condizioni, in cui vivevano i cristiani nel 
territorio iranico. 

Anche cio che sajjpiamo sullo sviluppo dd Cristianesimo, in 
tempi vicini a quelli di Sapore I, s’inquadra bene con la notizia 

1 Cio6, dell ’imperatore Valeriano, prigioniero di Sapore I. Jaqubi (ed. Houtsma) 
p. 180, I, la chiama 'ponte' e afferma: ‘il duce dei romani dovette costruirgliU 
ponte sul flume di Tustar (oggi Shushtar), la cui larghezza comprendeva mille cubiti 
Cf. Th. Noldeke, Tabari, Leiden, 1897, p. 33, n. 2. 

* Kephalaia, Stuttgart. 1940, p. 15, 31-16, 2. Notizie analogbe danno il 
Fihrist, Fliigel, Mani, p. 85; Jaqubi, l.c., p. 180, 1; Masudi, Prairies d'or, II, 164; 
Albiruni, testo 208, vers. 191. 

3 Patrologia Orient., IV, 223. 
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dell’introduzione del Cristianesimo a Merv nel secolo III. I dati 
sono poco numerosi, ne cosi particolareggiati come li desidereremmo; 
ma bastano a mostrare che I’Evangelo aveva fatto la sua comparsa 
in territori vicini a Merv e con essa in rapporto. Ci fermeremo 
brevemente suUa regione ad Oriente di Merv e suU'India, Tuna e 
I’altra unita a Merv con una ddle principali arterie di commerclio. 

Nel ‘Libro delle leggi delle nazioni’ composto in siriaco, si 
ha un accenno alia diffusione del Cristianesimo in varie region!; e 
nel trattare dei costumi dei cristiani, in contrasto con queffi ddle 
genti in mezzo a cui vivevano, si afferma tra I’altro: 'le nostre 
sorelle tra i ghilani e i cushani non fanno adulterio con estranei’. 
Tale libro viene da alcuni attribuito a Bardesane, da altri al suo 
discepolo Filippo; se fu composto da Bardesane, I’opera e anteriore 
al 222, anno della morte di questo; se I’autore ne e il discepolo, 
essa va posta alcuni decenni dopo. Secondo tale notizia, tra i 
ghilani, cioe gli abitanti della sponda sud-occidentale del Caspio, e 
tra i cushani, almeno nella prima met^ del secolo III, c’erano cri¬ 
stiani. Con il termine di cushani si indicano gli abitanti del regno 
fondato da Cadfises I nella prima meta del secolo I, secondo alcuni 
nel 25, secondo altri nel 40 dopo Cristo. Essi sono gli abitanti della 
Battriana,® il cui centro era a Battra, che con Merv era unita da una 
arteria principale di conimercio. Tale regione, situata ad est di 
Merv in tempi anteriori costituiva un regno greco, staccatos! dallo 
impero dei Seleucidi, che durd fino al 128 avanti Cristo, quando 
venne abbattuto dalle orde degli Yueh-ci, da cui sorsero i cushani. 
Anche dopo la perdita deU’indipendenza, gli abitanti greci della 
regione, che prima faceva parte del loro regno, compreso il territorio 
di Merv', vi rimasero; e la notizia della Cronaca che il primo nucieo 
di cristiani a Merv fu redutato tra i greci ritiene tutta la sua vero- 
simiglianza. 

Quindi in una regione ad oriente di Merv nel secolo III, al 
tempo di Sapore I, si trovavano cristiani. Per avere un’altra 
notizia sul Cristianesimo in quella regione, bisogna aspettare due 
buoni secoli, e ricorrere ad un autore armeno del secolo V, Elise, 
il quale riferisce dell’arrivo di cristiani in essa durante la persecu- 
zione di Sapore II.* 

Se ci rivolgiamo alle region! confinanti dell’India, non ci fer¬ 
meremo sulla questione, tanto dibattuta fino ai nostri giomi, del 
viaggio di san Tommaso apostolo. E’argomento h lontano dal 


^ W. Cureton, Spicilegium syriacum, lyondon, 1885, p. 32 s.; cf. anche Fr. Nan, 
Patrologia syriaca, P. I, t. 2, p. 606 s. 

2 si tratti degli abitanti della Battriana si rileva da altro passo della stessa 
opera, Cureton, p. 21. 

® V. Langlois, Collection des historiens arnUniens, Paris, 1896, p. 202 b. 
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nostro soggetto, il quale si litnita all'epoca del primo Sapore ed ai 
tempi ad essa vicini. Inoltre cid che Eusebio ^ riferisce sul viaggio 
di Panteno in India circa I'anno 180, e inteso oggi quasi comunemente 
come riferentesi piuttosto all’Arabia.* Gli scrittori ecclesiastici 
dei primi secoli avevano vaghe notizie geografiche e sotto il nome di 
India intendevano ^esso regioni molto diverse tra di loro: sia I'lndia 
stessa, come I’Arabia meridionale e le coste dell’Etiopia. Per 
uguale ragione, quando leggiamo che Davide, vescovo di Basra, 
circa il 290-300 lascio la sua sede e si reco nell’India per evangeliz- 
zarla,® restiamo nel dubblo di quale India si tratti. 

Una notizia sull’esistenza di cristiani nell’India piu vicina ai 
tempi di Sapore I, la quale non sembra essere stata oggetto di studio, 
ci viene da un’opera araba, di cui dd un largo riassunto Edw. G. 
Browne.^ Si afferma in essa che il re Bahram II, che regno quattro 
anni dopo Sapore I dal 276 al 293 ebbe disgusto verso la religione di 
Zardusht a causa del matrimonio fra stretti parenti, in essa consen- 
tito. Per questo egli avrebbe fatto venire dalla India maestri 
cristiani. Gli vennero inviati sette missionari, e il re si sarebbe 
convertito, ma tenne nascosta la sua fede, essendo stato minacciato 
di deposizione. Lo scritto arabo abbonda d’inverosimiglianze e 
anche nel nostro caso ne d 4 la prova; non h per6 escluso che contenga 
qualche nocciolo di veritil. Del resto siamo in grado di controllare 
la notizia con una narrazione che d 4 prova di maggior eqiiiUbrio 
e ci viene dalla Cronaca di Seert.® Questa non parla affatto di 
conversione del re, ma afferma solamente ch’egli conosceva qualche 
cosa del Cristianesimo, essendo stato educate a Karkha de Joddan,® 
e sapeva anche un pd di siriaco. Era ostile non ai seguaci di Zar- 
dusht, ma piuttosto ai manichei, a causa della lora dottrina, con- 
traria al matrimonio,^ e li perseguito. Ma siccome questi si carnuf- 
favano da cristiani, e d’altra parte i metropoliti e vescovi cristiani 
si astenevano ugusdmente dal matrimonio, il re penso che le due 
religion! fossero identiche, e quindi anche i cristiani vennero coinvolti 
nella persecuzione. Questi se ne lamentarono, e allora il re li 
interrogo e conosciuta la differenza che esisteva tra la loro religione e 


1 Star, eccl., V. 10,3. , . , 

* Gi^ Assemani, Bibliotheca Orient, IV, 602 asseriva trattarsi dell’Arabia tehee. 
Cf. anche Hamack, Mission und Ausbreitung des Christentums, ed. 4, II, p. 703- 

3 Patrologia Orient, IV, 236 ( ,s^j>), 292 (jjb). 

* Nihayatu’l-irab fi Akhbari'l-Furs wa’l-Arab, in Journal of the Royal Asiatic 
Society, 1900, j). 221. 

3 Patrologia Orient, IV, 237 ss. 

« Assemani, Bibliotheca Orient. Ill, i, 51. 

^ ‘ Se esso (il matrimonio), dice il re, e cattivo e proibito presso di loro, meritano 
la morte, perch^ vogliono annientare il mondo’. Parole analoghe sono attribuite 
da Albiruni testo p. 208, yers. p. 191, a Bahram I, il quale fece morire Mani: * Costui 
(Mani) h sorto per indtare il popolo a distruggere il mondo; sark necessario cominciare 
dal distrv^gere lui, prima che dcuno del suoi piani possa venire attuato.’ 
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il manicheismo rispetto al matrimonio, non li molesto pin. Si 
vedono subito le discrepanze tra la narrazione ddl’autore cristiano e 
quella dell’arabo. L,a Cronaca non dice donde provenivano i cristia- 
ni, che furono interrogati dal re; ma la notizia dell’arabo, che il re 
li abbia fatto venire dall’India, ci guadagna in verosimiglianza. 
Data la confusione, favorita dai manichei, fra le due religion! nello 
impero persiano, il re avra preferito di conoscere la doltrina del 
Cristianesimo riguardo al matrimonio da cristiani abitanti fuori di 
esso. In quest© caso bisogner^i convenire che cristiani in India 
esistevano gia al tempo di Sapore I. 

Accenneremo infine ad iin noto missionario, Teofilo I’lndiano, 
di cui I’unico a parlare e F'ilostorgio. l,a sua missione in India si 
svolse durante il re^o di Costanzo nel 356, qnindi parecchio tempo 
dopo il tempo che ci interessa; si noti pero che di lui non si riferisce 
aver fondato comunita cristiane, ma di averle visitate; esse qnindi 
esistevano prima del suo arrivo e la sua opera si restrinse a riformare 
alcune esteme pratiche di culto, non conform! ai canoni della chiesa 
siriaca. 

Second© Filostorgio, egli ebbe affidata dall’imperatore Costanzo 
una missione press© gli Omeriti, gli abitanti dell’Arabia meridionale 
(Yemen); si trattava di annodare relazioni con il princi])c di quella 
gente, di guadagnarne la benevolenza, di ottenere liberta di propa¬ 
ganda religiosa e la facolta di costruire chiese per quelli che abbrac- 
ciassero il Cristianesimo. Nonostante gli intiighi dei giudei, che si 
sforzarono d’intralciarne la missione, Teofilo riusci a convertire al 
Cristianesimo il principe, il quale a proprie spese fece erigere tre 
chiese in quella regione. Si aggiunge ora che Teofilo, espletata la 
sua missione, navigo all’isola Dibou, di cui era originario e di la si 
reco ‘nell’altra regione dellTndia'. Ivi ‘riformo molte cose che 
press© di loro (i cristiani) non erano comjiiute rettamente.’ In 
particolare si fa notare, che ‘ascoltavano la lettura del Vangelo 
stando seduti, e compivano altre cose non conformi alia legge divina’.^ 

Si tratta dellTndia propriamente detta? Cio sembra risultare 
chiaramente dal test© stesso, ma taluno ne ha dubitato ed ha affer- 
mato che con le jiarole ‘altra regione dellTndia’ si debba intendere 
I’Etiopia sul Mar Rosso. Ma I’itinerario accennato da Filostorgio 
esclude tale interjiretazione. 

Dibou corrisponde al sascrito dvipa, pali dipa ‘isola’; tale nome 
per indicare un'isola ricorre nell’Oceano Indian© e in altri mari della 
grande Asia, ma non costa che sia stato usato per quaiche isolotto 
nel Mar Rosso. Cosi si ha ancor oggi I’isola di Diu nell’estremo lembo 
meridionMe della penisola Kathiavar, nella regione del Guzarat; 
nei tempi antichi il termine ricorre anche come second© membro di 
un compost©: per es. Jabadiu, Sabadiu, Nagadiba, Trikadiba, 


1 Filostorgio, Star. Eccl. Ill, 4-5 ed. Bidez, p. 34 s.; Migne, PG 65, 481-485. 
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Serendib i.e. I’antica Taprobane, odierna Ceylon 3 Quanto alia 
ubicazione dell’isola Dibou, i cui abitanti vengono chiamati ‘divi’ 
da tin scrittore latino, come quelli di Serendib vengono dallo stevSso 
denominati ‘serendivi’,^ le opinioni divergono. Alcuni pensano ad 
un’ isola del gruppo delle Maidive, altri all’ odierna Din, altri all'isola 
di Socotra, detta anticamente Dvipa Sukhadara. Pensiamo che si 
tratti di quest’ultima. Filostorgio narra che durante il regno di 
Costantino, Teofilo in et 4 ancora giovanile era stato mandate come 
ostaggio ai romani. Ora si pud capire che si mandi un ostaggio da 
un territorio, in cui i romani avevano influenza, e (juindi vicino alia 
Arabia, meno facilmente s’intende se si tratta delle Maidive, e di 
Diu. II termine Dibou quindi e I’ipocoristico di Dvipa Sukhadara, 
divenuta in greco Dioscoride. II viaggio di Teofilo a quest’isola 
era una prima tappa. Di la egli si reed ‘neU’aitra regione della 
India’. Se con que.sta espressione si vole.sse indicare I’Etiopia, 
dovremmo ammettere che Teofilo invece di pigliare la via piu breve 
e comoda attraverso Aden, prima si sarebbe allontanato, recandosi 
a Socotra, e poi sareblie ritomato al punto di partenza ])er raggiungere 
le coste etiopiche. I’er un viaggio dall’Arabia meridionale all’India 
propriamente detta, Socotra invece era la tappa indicata. 

Non ci viene riferito in (piale parte di (jnesl’India egli si lecd, 
ma quello che si afferma sul culto ci mostra I’esistenza di comunita 
cristiane ordinate e dirette da sacerdoti, cid che suppone una loro 
esistenza anteriore almeno di qualche decennio alia venuta di 
Teofilo.* 

Ritornando al testo di Albiruni, jtossiamo riassumere cid che 
Siam venuti dicendo. II rallronto di esso con la Cronaca di Seert 
ha mostrato che i ‘circa 200 anni dopo C.’ delibono intendersi come 
una data riferentesi aire])oca di Sapore I. Non riesce possibile 
confermare tale notizia con argomeiiti diretti, non disponendo noi 
di fonti antiche; peraltro le notizie che abbiamo delle condizioni in 
cui vivevano i Cristiani a quel tempo nell’impero persiano e dello 
sviluppo dell’apostolato cristiano non solo non contrastano con 
I’affermazionc di Albiruni, ma depongono in suo favore. 

Roma, 8 dicemitre 1947 


1 Cf. G. E. Gerini, Researches on Ptolemy’s Geography of Eastern Asia, l,ondon, 
1909, p. 465. 

2 Amniiatio Marcellino, XXII, c. 7, 

3 L.c. 

^ Cf. A. E. Medlycott, India and the A pastel Thomas, an Inquiry, 1905, p. 198; 
A. Miiigana, The early Spread of Chrislianity in India, in Bulletin of the John Hylands 
Library, 10 (1926) 458 s. 





ON SOME OF BIRUNI’S INFORMANTS 
By 


Prof. V. Mtnorsky, 

Cambridge 

In his praiseworthy edition and translation of BiriinI’s India 
Prof. E. Sachau has analyzed the whole range of Indian and Greek 
sources ^ which went into the preparation of this monumental 
work. Similar methods have to be applied to all the works of the 
‘Iranian Eratosthenes’.® Only then sjfiall we be able to explore the 
foundations of his judgments and appreciate the flashes of his genius 
in drawing his own conclusions from the facts. 

To this end I wish to offer my suggestions regarding some 
items in Biruni’s al-Qdniin al-Mas‘tldt and TahdTd al-amdkin.^ 

I. In al-Qdniin al-Mas'udi Birtrni quotes a number of points 
relating to the Far F<ast which are found in the same arrangement 
only in one other known source, namely in Marvazi’s Tabd’V al- 
haydwdn *: 


1st Clime 

No. 57 


2nd „ 

125 

u? 

3 9 3 3 

124 


3rd 

293 


3 3 3 3 

294 


5th 

571 


39 39 

573 



In Marvazi these places are arranged in itineraries, with distances 
between them indicated in days of travelling. In Biruni they are 
quoted separately according to their longitudes and latitudes. 

Immediately after the itineraries connecting the lands of Islam 
with Mongolia, China and Manchuria, Marvazi gives an exceptionally 


1 See now two additional quotations from Homer identified “by Prof. Kratch- 
kovsky, Izv. Akad. nauk U.S.S.R., 1945. IV, No. 5, pp. 200-5. 

® As Biriini is called by J. Marqnart, Das Reich Zabul, p. 248. 

8 The texts are found reproduced in A. Z. Validi Togan’s Biruni’s Picture of 
the World, Memoirs of the Arch. Survey of India, No. 53, pp. 10-53 ®nd 54-68. 

* Minorsky, Sharaf al-zamdn fahir Marvazi on China, the Turks and India, 
1942. 
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valuable account of an embassy of the rulers of Qitay and Yughur 
which visited the court of Sultan Mahmud circa 418/1027. It 
followed as a natural corollary that the description of the unusual 
roads depended on the reports of the said envoys. The ambassador 
of Qitay came undoubtedly on behalf of the Emperor Sheng Tsung 
(983-1031) of the Liao dynasty * which had conquered Manchuria 
and Northern China and formed a powerful State in A.D. 937-1125. 
The other envoy rej^resented some Uyghur ruler, probably the king 
of the Sari-Uyghurs of Kan-su.* 

Sharaf al-zaman Marvazi was only a compiler and the last date 
found in his work is 514/1120. Biruni died in 440/1048 and it would 
have been quite possible for Marvazi to use his works, but the fact 
is that no detailed report on the two embasies has been found in any 
of the known writings of Biruni. Thus we have to postulate that 
Marvazi used some official record of the reception and interrogation 
of the ambassadors in Ghazna.® 

As the embassy came to Ghazna in A.D. 1027 and the Qdnun 
al-Mas‘udl was compiled shortly after 421/1030, it was also safe to 
assume that Biruni’s additional place-names in the P'ar East w^ere 
in some way connected with the passage of the rare guests. Great 
was my pleasure when, in another of Biruni’s works,* I found a 
direct indication that he ‘interrogated the ambassadors from the 
Qitay-khan’. He asked them about the value they attached to 
khutu,^ but he could not have missed the opportunity of completing 
his knowledge of the more important problems of Far Eastern 
geography. Only with his usual leaning to mathematical accuracy 
he tried to exjiress the ambassadors’ itineraries (as still available in 
Marvazi) in terms of astronomical co-ordinates.® 

II. Another name which percolated into Islamic geography 
through Biritnl is Waranj(Warank, by which name Norsemen were 
known in ancient Russia and Byzantium.In his Tahdtd 


1 QilSy, in Cliinese Kitan, vva.s the name of the peoi)le led by this dynasty. 

* In A.D. K40 the Uyghurs were driven from the territory they occupied in the 
present-day Mongolia and retreated to the West, where by the beginning of the 
tenth century they formed two kingdoms: in the Chinese province Kan-su and in 
Eastern Tian-shan (Turfan). 

® It has always been a habit in the East to interrogate ambassadors on the 
countries they represented. 

* Kitdb al-jamdkir, ed. Krenkow, p. 83, and Saydana in BirUnts Picture, p. 118. 

6 A still mysterious product described as the horn of some animal. Birun! 
himself explains it as ‘the frontal bone of a bull in the country of KhirkWz’. See 
Saydana, in Biruni’s Picture, p. 118; cf. Der Islam, II, 1911, 345-58. 

® The complete title of the book TaMld nihaydt al-amdkin ft ta^hth masdfat 
al-masdkin clearly indicates Biruni’s intention to connect astronomical co-ordinates 
with the finding out of distances. In the QdnUn he used this method the other way 
round. 

7 Slavonic varengjvarag', Greek: Barang-os. 
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al-amakin^ he speaks of the sea which turns away (mun'atif) from 
the Circumambient Ocean 'to the north of the Saqaliba (Slavs)’* 
and states that ‘it is called the Sea of the Varang [Bahr Waranj) 
because this nation lives on its coast.’ Ojjposite it lies a region 
where snow and ice abound, though cold is not excessive 
(Scandinavia?). 

‘There are even some of those (Varangs) who on their fishing 
and predatory expeditions during the summer stubbornly (navigate) 
that sea and sail on in the direction of the North Pole up to the place 
where at the summer solstice the sun rotates above the earth. (The 
sailor) sees it and boasts among his peo])le of having reached a place 
where there is no night’. In Biriini’s biography found in Yaqut’s 
Irshdd al-artb (VI, 310) an anecdote is quoted about ‘ an ambassador 
from the extreme limits of the Turks’ who told Sultan Mahmud 
exactly the same story, namely that ‘ beyond the sea, in the direction 
of the Southern^ Pole’ he saw the sun rotate above the earth, so 
that there w-as no night. When Sultan Mahmud got angry and 
accused him of here.sy, Abu Nasr ibn Mishkiin^ calmed his master by 
pointing to the artlessness of the Turks. Then the Sultan questioned 
Abu Rayhan Blrfini and the latter began to explain the matter 
briefly and convincingly, and finally the question was settled. This 
story, which is possibly derived from the Maqdmdi of Abii Nasr ibn 
Mishkan (now lost), is important in that it indicates the presence of 
Biruni at the audience. 

Who could this ambassador have been ? By a most happy 
coincidence the author of the History of Bayhaq ® reports that in 
415/1024 the padishah of the (Volga) Bulghars dreamt that he should 
make an offering to the mosque of Sabzavar and Khosraugird. To 
this offering he joined wonderful presents for the ‘padishah of 
Khorasan’, i.e., certainly for Sultan Mahmud.® Yaqut’s story 
makes it certain that, just as in the case of the Qitay embassy, 
Biruni fully utilized this chance of completing his information on 
the Polar regions with which the Volga Bulghars entertained actiye 
trade. It may be added that the TaMU al-amdkin was composed in 
1025, i.e., within one year of the coming of his Bulghar ambassador. 


1 Birunts Picture, p. 63. 

2 Probably the Baltic still confused with the White vSea, etc. The text is 

rather involved. »See A. Z. Validi's translation in ZDMG, I 93 ^^ 39 * 

my commentary in Marmzi, pp. II 5 - 9 - 

3 All the parallels and the general sense leave no doubt w'hatever that we must 
read Northern instead of SotHkern. 

4 Head of the Correspondence Department. 

5 Abul-Hasan ' Ali Bayhaqi, known as Ibn Kunduq, wrote his history in 563/1164; 
see p. 63 of the Tehran edition (1317/193^)- 

® According to M. Nazim, Sultan Mahmud, p. 53, in September 1024 Mahmud 
was in Balkh. 
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III. As a further illustration of Biriini’s eagerness to acquire 
knowledge by interrogating travellers one might quote his own 
statement in the Saydana as to how he obtained Greek names of 
plants from a Greek who happened to visit Khwarazm.^ 

One knows Biruni’s emphatic utterance on his attachment to 
the Arabic language and culture.* This does not alter the fact that 
the characteristic and unbounded curiosity of Biruni* must have 
been stimulated not by any exclusiveness of his sympathies but 
rather by the variety of his experience and environment. He was bom 
on the borderland of the old world of Iranian culture and the steppes 
teeming with Turkish nomads. At the court of Qabus ibn Vushmagir 
he could still observe numerous remains of old pre-Islamic times 
which .survived in the Caspian region; in Ghazna and India he 
witnessed the astonishing contrasts of the world of Indian culture. 
Biruni may have .spoken disparagingly of his native provincial 
tongue,^ but it was a sister of Soghdian whose cultural legacy is 
coming to light only now. We may yet hear of a literature which 
existed in the Khwarazmian language which has been deciphered 
by professors W. Henning (London) and A. Freiman (Leningrad). 
Khwarazm was an old cultural land. Biruni himself compiled a 
History oj Khwarazm and has drawn up a long list of the ancient 
Khwarazmian kings® some of whose names have been retrieved 
from the local coins. 

When thirty-seven years ago I visited Biruni’s native country, 
I could not help admiring its ancient system of irrigation canals. 
The imposing ruins whiti Professor S. P. Tolstov has dicovered 
amid the sands now stretching around the Khwarazm oasis are other 
vestiges of its former glories.® 

These multifarious impressions and influences must have 
l)resided over the growth of Biruni’s genius. 

‘ See Meyerhoff, Das Vorwort zur Drogenkunde des BirUni, 1932, p. 42. 

2 L,c., p. 40. 

* L.C., p. 42, Arabic text, 14: qad haiaylu Jt gharizati mundhu ^dathati bi-fart 
al-hirs 'aid iqlind’ al-ma'drif. 

* L.C., 39-40, Arabic text 12-13: ‘And I judge by myself; my native language is 
such that, were Science treasured in it, one would feel as astonished as (at finding) 
a camel in a roof-gutter or a giraffe in a drove of noble steeds. Then I switched to 
Arabic and Persian but in both of them I (feel like) an embarrassed outsider {dakhil 
wa mutakallif). ’ 

® Now lost and known only through quotations, see Barthold, Turkestan, 20. 
See also E. Sachau, Zur Geschichte von Khwarazm, Sitz. W.A.W. 1873, LXXIII, 

471-506. 

* See now a detailed description in S. P. Tolstov, In the footsteps of the Khwar¬ 
azmian civilization, 1948 (in Russian). During his latest expedition to Khwarazm 
(1948) Prof. Tolstov discovered 81 written documents in old-Khwarazmian. 
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% y »^ ^ ts ^ % k ^ 0 ^ ^ y ft ^ ^ 

IpcPePKi ^ ^ b 4«J^^_9 ^^gi»iJu4» (i^Jlif 


bfejJli (3*^ UJ ^.ILjli ^bJI )*^ (Ai 

0 *' 

Uj..,.^.i J J U)j -UzjJ J 

^ #» 

: ^ u^’ -» 

% ^ m ^"C ^ ^ If e % 

J ^jaSUI jUa^l ^ (j^ 


I^ • -i* .* «-* • •«*•<*' ff 

ipeJL.«Jb **r *4 ^ J 3 ''^ -3 

Jjj*ji <^-^i J : “^jT _ f*Alji J 0r-fti (»*j-^ : Jj^ J 

/ m 40 ^ 0 ^ y 0 0 0^0 ^ 

>> J - ijij^^ 1>* J-^ 1^1 <-*J_;^JI (/■ *4 

(J^'^ Dozy ,*'^ollaLJI jl.> (j <^,-^1 

: ijj^ 


0 0 % 0 

0;-tJ ; falsifier, alterer, etre de mauvais aloi, etre altere. 

*' " 

: un metal altere, de mauvais aloi. 

I concetti, pensees brillantes, mais fausses. 


y. « * w j (3^*^ ji (^aXuri • OmuI ObXm ^ 

: vi’-sjj - -sjj [•j-s c5lf: -^4 : ''‘^•>jT 

i ( 4 ^»*A ji ^^^yajU I I -j-^ * 

: J 

y aXatfUiM y^ * ^ Oa^MMlLUIw 

<,,^ 44 «l . b i^ y*> Cl** * ') JIj b c*x»*) 3 l? 




JU^ ^liT (y) o» - c\ 'r'0) 

SdT •^J \Sys^ .*^1’ J iJ J J j3 ^ (y) 
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J _j jjU j Jjl ji 

I J ^ t ^ ~^ 8 * 5 *" J wLiib J iiii^i-^* 

I ^ fr J aS^ aXMlj I J Cl****! e«X«l ^eJb J 

(lrt:)j 

•U ■“ OtX^i j Jbiiw 1 ^ * 3 ^<y®^ ^y *»C JaisJ O^J 

Ai^i lla^ (mIIamI IXA«4 a ^ UJl) I ^ ^ ^^Jbj aAyiJ iXmL Ij ^ ^«Xi>k«« ^ J ^ 

^jk Jti <iL^ J*^ ^ ^ -*^.-? -9 

(*ejl^ <-r>'^)j ti*^. tS?A; J^ -> '-O'^) J 

a 5^ tSl«j-ij J «jlJl J (J^. vk i/vk -f <5^«^J 

• ^g_y^a~fe * »X«T Ij 

OjjJ Ojjj j Ojj-^j-^jl •*--‘j4 ^ 

•b Jj^ 

.. • «jb u^j lt^ c-^’ 

> 

(J^iOUol i^oia? J b; J J Jb^ J LP*^" CP*^' 

: i/v* “ 

c^^J^ ^ Jb* ^ t#b- jj *jb A 

> 

j!> 3 j) >-^ Ji-f- ^ b ob'^ 0>!f“ b ct^ b J o:^*^ (J^ (f.y J^-r'' 

»jb J t5>b; (‘^jb) li'** j* ^•Xm -A^i ‘UiS" AjaT ^Uj c~m-I 

iiljl J ui^Uc UJjo Ai^«jjj Jjlx^ iS'jS^tA^ J ^b <y"-^b 

Afcj (y b J b ^* = ) *j M J '-^j M -> *■*" i3^' 

«-fj!^J SJ/w J oJt^ 'iailj' >5> J Jt^ ***^ ‘-!^ J^b 

^6 jUj. (^) 

*il (r) ^ A o->)' c'^ J oV (t) 

•JuT Oi'i •jl^ 4 c\4 * VjV' (r) 

Ijifta jjfl jijX 4 «\i' iftJ 3 \ (^) 

16 
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« Li^ 4X)U^ lJ*a» Ij (JjI iJ[^ SmVpIa «o j 

UtAiu ^ |j (o>*wt O^ 3 *^J-^ 

^ tXXiJ^ ^^ y ,|»w> Ail^La (J^ ^ 3 tl 

3*^ : Mr - M » - ^3x ^3^ ““ r 

^ vILIl ^ aXJ I o^^>««wL143 «X»»mJ I 3^ 3 ^ 

cUJ^ Ijf Axldl j ^^^^3^^ “^3^^ \j^3^ 

C^irtitft ^,g»^ AS^ jl 1 ~* OA^I ^a^tb l^jAk ^1 L<t 

: t 5 j«-fl^ - trj>- j** 

Oj»- ji ^ (j^l) ji jjj jl *r~“ 

: -*0^ tr*^' -> 

Jlj^ <L^ 3 ^y. Oj J4 ^3^3y 

:-^ J* ji' j 

oj^^ UbA^ »Xj^j 4aS^ Ob^ •j/j •AJw L ^ 1 (_^i 

3"*^ 3 X^ 4^*U^ C***l ^Ij jb^ Jii bb ^ f^fyn J 

bIfTj bUjj ^jU j^ <^lj j cr*^‘^ J ltITT j x^j 3 jc^ «!Aj J «bJ 

(J*:**^ Olx«»L x*t)^ 3 3 ^^3 ®*^ 3 -J 

\jLr (0 

•iJ X (r) il J»U)*^^ jgJLi J ^piii# «^\:r ul> (y) 

0-1 : J-»' (r) 

o^ J •juT (•j^- J>-) J-#l >> J 0...1 \jS^9 ^^IiT 4»^ aIl.! *^jy^ Cf} (•) 

J>- J • xA 6 b^ jqXJI 4X4)^ o'» s o—' <^j»’ J»> >fcW 

(W 

X*^ wfcy C-.tr J Ja^ JA ofe^ J oW^ 0 « ( 1 ) 


16B 
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) 4 i^*o ^ ^LStlfd) Ll» CL^^^»p 

Xliiidti ^ JiiSL^tfdf f I ^ ^ Lm 

(j**jj»^ L#l oX«I ^ (c/iiL^ 2-^)ti5^* J cKl"^' 

j' jjj' J tTJ^J (( 5 jM>^ J-^) J J oV^ j 

3 'i*r'^‘^ ^X-ftlS■—— ^ XlTdrOS 

ti 6 >jj>^ ^3^^^ 3 Olf**j-* j 5 ^Jj (Jj^ 4 ^Ujr«.<b «. tZ 0 >>tJ 

iJ^TT^ (jJ3*^ 61 ^) Ij o\^y y J iJJj^, ^ 

J^ 3 <-^l t(cjj 9 ». L ^ 1 ^ tjc# J iiJ 0I3 3 jJ[^ lK 3 j^ J-Sl/^^ 
o 3 ^T X 3 , 0 ($£l LLwjI (‘^ 3 ^) 6 ^jS^ iatyff y^ ^^ 2 ^ 3 ^ 

^jL -uls^ ^.1 -. -^3^ 6^ J-^ 3 b 3" ‘( 3 ^ 3 ^- 3 ^ (^‘^. 

Ub Ai^m jI Aaj iJg 0*Avg Ai 5 ^ OCl^r£l*«<^d>tld& 1 ~* (3^4^ 

AiM/33^ 3 b ^^33^ tJUinJ «. *^3^ dipbjli^ OkAi^l ^ 3 &lcdS^ 

l 5:5M:>I <333^^ ^U* jCi3 c^j v::^Ujc 3^^ lS^ jl t?;W^ 3 (vagina=) 
amaranthus cruenti 333^ k jjJ\ 6^^ JT L^l .^''bjui 

c5^- ^ oT 3 Crete-de-coq K^Sjki \j oT jl a 5 ^ 

^ CIaavI 333*^ 

:tsiii».u Jj» jl <j*LjbJI ^-,. ji _ A^ujjj — p. 

■> <sj^ (<-^u jjj) vj*^ J ^'^<<«u-.u g-UjjjJi J j’’ 

r^^ - n« »j'i jji - Ot-l j'yj t£*> (y) oUj. (>) 

(jtli oUj.) xil ijj\ ot- jTj »-r3> J^ >jl^ % 3 f^ J 3. • (r) 

Bartholoma, Air, Wb. (a) ^15 0 U 3 (r) 

333! Jt-3 I3 J amaranthe * a at-I (\) 

^ Iji^d 3 3 ) J Jt 

^ (a) J!»> (^) 

3jp •aJ 3 I ^y j|.U <JU ^ (a) 
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jii -3 3 ^ J-3J J^ 

^AiAJI ^aJIa} ■« ^^A44fl 

•AaaaII ^I (^I ^^^v^A^LyoA) ^^bjj^l c^lxS^ ^ 

^ LtaC' ; 1 ^ 1 -j^ Ci^biS^ ^1 3 ^ 

j-^ J 4 -*US^ •ol.^^ 

^ ^A. W i<w44»l ^cvMjiii k—*1x5^^^ jl 3 ^ •bi^Vl 

iX^J^J^ c-jIx5^ 0 U 3 I O^ J*^ ^^^JJU |fi^^lA^ 4 a.A jI _5 

«. joxirnsl 0^3^ ^ ^ 

lAjj^ftftJ 1 ■X*x> ^lUI tX^>£f ^^XPciAib 

Ij jl J j*-^^ Cr* ^ 1 >" J-^S u^i 6 ^ ^ J^’ 

^ J |C^*> Ij j^J*^. J Ca^i^X^ ^l*4t\j^ pj^V 

xi jc5^ jIjaIj ^>^l J-i> (Jj (•■^^ ^ b ^ 3 :|l 

J*^ 3^ -3 X'^ aXji^tQJI tX^ 0 L 93 — Oj bu L^l (^bbA^bj_3j 3 

6.AjL»3ib Olj:?! bbiAjo lyb li? ^p\Ja^l ^1 «. o-Ui ^\j X'X ^ 

‘^■jjlf- jL^I ^b*^j jl ^ (^3^ 6b 1^ <-^b^-3v b (,5^. 6 jj5 j-^ j 

Ol*^J ^1 6 ^ J vXj li^j^iAjg„^» 3 Ij 

^ lxamI l^jI “^3^ 3^ 


^ uixarf^l ^m^\j9 C3il6tidrier b (^^^j-3j) 

^ 6^ (■X<*****^ J^^) 0[^^ j*^ f^ 3 j'^ jl Li) J*^ • — o 

b AXt«.4MX SllOS^dik Ca^^^AuM* ^J| j A^ L^I J 6iA,»<l ^Cjl^iL<*««4««^ 

^^btaMI^I ^ aX^ldL^ SI13» b»*tf 4**vJ^ jl ^<S^ (^3N»*»>**» ^ 6^_^*MaA4 ^^%a C ^ 


aU o; v^b» (y) jJr JA.i ylij- (0 

fYY <»" "V ^ vb 5 ^ ob^ (r) rr* » jbr *^j:br^b «-#\i^ (r) 

o'j JJ liT ^ |.ji ijji •jK' lj\^ -P ^U» 3I Jii (o) 




BAIZ FAWA’ID LIGHAWI 245 

jI Luil _5 _5 0^*«**^ O'***! 

^ 

(jok uii • dA.^!^ ^ ^ — n 

4<sa4^ I 9 aJsiaJ ^4 J*^ tf f 4;jA I ilahipX^ I dLc’lj^ 

^ O^ ^ _5 3 t^^****^^ ^^xjC ^ ^ig *^ 4 

^r.jT ji Ui#5^^ 0^1 katak-x''atayih tX:5^ b kad-AJO^^^TAf/^ 

j-b,A-4 jl -5 *■—'^^ 6 *iL»I kata 

6«A<»«5 ::;;2 l» 5^^ ^^bbdjl_^ (.I^A^t AhmaJ^ jl «. 

Jif'^ J (^jM^ (3“^'^ = 

(^y^ib mm 4^V JflLftdfc (3^ < WijJ I <>L)3^ ^^Ikl • 6-b»l 3^*'^ ^44^ I 

(ji«A<i«l o!^^ Oi>l^l jl ^^*^4 j d*x5^ _3 katak iAj jii^ 

x^atay ci*.*«l l^il 

^y»>- j I to-b^l •>j I Ok«fc«l o*xjtf (.i kib) j I — ill <*j I 

)^ J ii ('^. 0 

• i^lab. L!^rf4fl ItAak 4 jI». ^ ^ Ik ^ Jhi(^ 3 V- I AkA5^. tt^*ti\ cJyCu 

1-^ ^>» 3 (^(j^ C/*- 

3 ^3^ ^3^^^ -/‘f^ 03^ Ci^.«^biA5^ 3 

^^^44^4 A^^itAdktAS^ L<l M ^ ^> U44ol ^ l•A?BA>i^ 3 

(\) yl^V. Y ^ r*N (r) ^\^ (r) 

(r) Grundriss der Neupersische Etymologic, von P. Horn. Stras. 1893. 

^* 1 ^ J \^j>" \3^, Kata J ^jJI J ^\i* Kalik 3^ j* (^a) 

(•\) 24 ir. s. 432. jUli jU^ (^) 

(a) i 4 tV. Wb, J Grund. der Neupers. j Etudes Iraniennes, par Darmesteter, 
I. p. 7 rt N ^ JA J 
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< 3 >* 9 ;^ J (SjV* (o*) 

^ Ail» ^liil J 

I—••fc'iJi (j (jlsJI >i»«tfrl J «X»T jaUa Y ffr ji •• jLiil C»«.^ — ^ 

ii.L«JI i<U)l tO^I cl J *j| jUiiAJI 

* ((liB\k lijJUJU oir J 

cJl^ V* 61 «>»■ Jl» ; :>jT (y^o *^) jia- jl js* J 

olTj jTl 6Vl ur l^iUJ J i3^l i^- ^ 

J I J 4J|$^ ^JuL^I ^ (JLmjI \J^ 

vl^l j] - (>jVlj {(r)VjJ 4 l j>«JI vl^l ^ 

He 

(le Ji ) f>> 0* Jj' 3 \i. f jj ^ jJ Cf, ^ «-ijV OyJA ^^.Ui : J^jiPj (^) 

( JH-**' 

Cm • jWiS riwaW jd ■> _ Cm ^ (t} 

^ 41 mJ (^^) J <5M*^ 4 M«i rrc9 4 mL#^ y*UL\ ir- w 

vsmmJ jJkj c-il ^ Vr*) -^ * • ^J ^y j ( V*) -> 

.>jit- J «^ (^Jfr») * ^r?** * • •***^ *-iJV J 

c—^ jT J (^'T*’) J *s—-f yj^j j^ yj^ Crj J xS' cr 

odW ,jL>Vw 0\*V£dk • •» J ( ViT" *^j*^ jCf"^ • »-0 ) ly* Vs** 

xjf ss^> y 4S^\-. ^ J yj 3 ^ yjp^ J xjU xjLiU 

jT jLjU J jylT J J wXsu 3 ^ cmi.^ cJ^ ^ 

jl4f ^ OmuA ^3* 4)j4m » I ciy J> •■ . y. U*„ i> j i Jg» j3 

cji* J3 y ) C—• J CW c—Jj J^ C/} ^ c—'j^ cM iS»jly 4^ j' j « jLift v^' 

^ x\t jVm*^ ^ cumJIi^ jLti^ c&mL» j cump^ tsJLi 1^( *^V **^*^ c2V V ^ 

Jyi 4lX^ J ( J OmA* ) > J 4Jii ^^A«f ^ C-»^ ( 4 «j|ma I^wi I) cuJL* 3 ji jU C<mL» yut 

' ’ ^ ’ I > I> 

(\sy *o>,y cry'y Ji^) *»— Jf^ ■ 

0 

4«V* tfjj cjilj« jgS') ^ 4*^ ^ « p fc<» 

^jsr J \jy v-Tju yL. oT yi j ^ •jt j> (^) 

ic—^ •x^j 
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jUil jj [ ij jj^l j 

oLjUU 6 Uj (*>• jLmj^ j jt^ oT^ a5^ 

Jl2i* Y , . Ojjj (5jj 4^121 ^ ^ jL9ji J I 

- •^jjTjii l)I^ 4 J (jUtil Ca.^) 

JJ iSj*^ jLijI JJ * dXfl L^JJb^ j^ 

- jl (jjj^ aS^ jiJj^ Jj^ 

♦ (JJJ**' 

Vj b JJ 

jl«^l JJ ^ ^ 

^^ 3 ^ j*^ Ol J iX«ib jLmjI Ci*44«.^ (i I (Jjt ^y^} jUIjI c»>«!L*^^ * 6 *<ut j^ 

( 5 a;x--il^ jT jl aS^ ^Jjyp 3 cS-^ ^y* •^L# - ^yi ji3ji 

^pMi^L 1^1 3 *^*^4 {,y^ JJ^^^ a 5^ Ij (t 

^ J l lg »<4«.4 ^j^l Jf 

m ^ 

• C^l JljJI joj^ 3 J ^yl-U d\yi\ SUjyyo? jl ^^jUU^jl Jj 
JLmXj oJJu v«S^l^ U o«Xm i^b^ Cj^JJ ^ 3 y^3ji OJ 

(S'j^^^ • «-^l ^b*^^ jj • .aJI ^j^jjI Jl*-< Oi*^ ji^ b (jbilil j 

^jy^ 3 *^'***' a »* l***^ ^ ^■>^■* * 1 3y**^ cli*<*«l j y ^* ^ * ^ j I 

^ C^fl^L<4iy» C^^**\y9cf^ ^1 J I aS^ 

J L««i 9 I oT cjU J - ••Asjl-J * 0 ^ (ji4 JaI 

* iSjJf^ *• >» 

Ob «“3 4» j ^» 3y^^ jli**j| 


YTA ^ o-A ^7 (t) 
>^ 4 ^ 3 ! (r) 


A> ()) 

^^ur j]pL j\j-\ JJ.C 3I jiij (t) 

^ j\j$\ t&Ml* jj 4 *^ j> (o) 

j\jLklA» : ^ (^) iS—I 414^" liJJW ("t) 


•i'/W' (a) 
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J L«!m 9 I jC^J*** ^ ^ ^(**J f^JJ J ^ J 

Ix*uj3^ ^ ^ i c^iM>l AylJ mLmU J 

* mu^ti 

APCyM lyAJ I Qyy*^ ^)M iS^ 3 ^^ * 6*X^I Iftir^ | 0 4 ?&ftf^ J V«^**J — y^ 

^ m —■I————— 

L<l 3 ^•i'^^'i ■l7i»>«4ii) I ^ lib.^aAX' ji^^itL^I JuXJl 

^^^viLj liJLfr ] dJuJ iy^ 

^^oLma'^I y* ^Lt^Vlj ol^ 3 ic-lJa^ j 

* JS' dj-A^ ^ bjj 

* t«ift Ua^ ^UsLaJ^^ * M ^ t*> 4 M (^LaaJ^^ (i^lxS^ 

6 *X.«I ASijJLim ^ UdiSl^di ji^ Li^4«j L4I i» iAjmXa) 

^ b-wj j^ L 4 I •■ 6^ljl ^j^iXa>4 Cj-ilx5*** c^x) L>. 3 

«. oAi^l O^ ^J 3 ^ 3 bc*«3l ^^««j ^ Y aAJIj ^ j (^bb 

j* b _5 *A44ib.jw4 Ci^C»**j y ^ I ^ L%*4»^I iA>«<m3^^ 3 L^«Lv^ 9 J 

mm iAA Ij L^ 1 Ca^ »^ 4 i »4 ^ l^ L) ^ iS^ 1 lAx> 1^ 3 ^w"^*****^ J ^ 

^.Ma 9 3 ^^’***.*} ^y^'\ b 

J j » I • jLti^ s^±» JJ 9 jiT ‘ji^lr Cf V> tmTJj** "^.J* ‘r'bS^ ^l»* 

cu^*^ c jL&i^ c;«wd 

\ci-\ - >«• j*W : ij- (r) ‘ 4 iV. H^^>.: mushti masah (y) 

• jb* c iT —il - •jW' «mCmn>) vXlftJ ! (ju ji 

I OU j> - ijCftJ Ju (*v) o-»^ J O'} j^ (c») 

^jajil : J-^ 49 w oa**^!**^ j^ j^ J : J«Ai 4 »tMj (^) 

^ cA*» j (w) \|^l r : J^ 4 mm» (^) 

Y-\ «L.j' o> (\y) Y Q \o'^ J^W (^\) 

'jf o*^"' - uUj. (»r) nn J"«-» ^ ^ ‘»j*»jj'. ‘'^-t (\r) 
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b (^j**** b J cm«i ijiT 45 ^ (0*^3 

llld.r j.\«,a .4 jl 4 «A ^LT J jLT j aj^ j j^ LI l'^(<AiL(I 

G'-+tW)jU*i J (j'^ + a^,)jlr^ J >5 lyjl-'j 

* Ail i^jl A*A jA 4-^ J 

Ci^**l 43^ (^|4^CM4t ^LL»L A^I^ kX^ jl^Cwl 1_-» I jl 

m 

J l<44/ ^ I i^ 3 *"^*** ;jj (3^^ ^Ljt«»L« 3 ^ ^4>i>4»Ii>>X 

^ tX^ I ^4 j C^Ai4>^ ^ ^ t^ I ^l/b Lm ^ ^^3* 

Jfi* J ( JJT^ ^ ) cT**^ t^, ( <3^* jjC* J Jj^ jli ) CaO J> ^ is-j'i J 4 I (\) 

\Xe^ 4»«li# §Xj^ caUIt *^jl^ -P jfi*^ J *'^*^ ^<JCii* J jU- jj*x 





jl 

^e}aS>\ f I I jlii j»!Ai**JI IjV^ 

-Xi^ o'ill^. Ojj^^ 

jjl oljn^ OUJs <L$;jj jy-i ^^i>c)l jLi-l 

f^^tr* J-^ <-1*^^^ J*^* oVl^ 4 j (jyt jjS'^ ^jM Jj-^l 

^IjT ^ jjJ® jif^ (Jl>^ 1^ ^ iJJJ^ ^ Ol (J^ 

y Oj'^Li |fclc ^ o*i/U. ^ (jM ^ *^5*LJI jl?T ^ JlifcM* 

4i^U. Is^ S*^J S t/jl c:^ U 3 I < oVU ^ ^ 

^ v-jUjJI «x^ ^ Aut \jj^ 1$^ oVu* oi 

f Ui* rfg. <--*" !«>*> ^ Ct* J^-*- 

( (jr^ •J 

c?y Ojl ^ ^ V* oVU ^ Jji^ ol^j jjI 

{fjfy 4^Ja4 ‘X-:*LJI J ^ JUtMi ^Jj*^I (3j**^*^-* < UCi^ O ^ 

cJl^ 3" 3 iX^L* ^Lc Ojl 

jjl 3**^ ^ j j ^ T — S' OIjjI ijf^ 3^"^ AjJllai^ i 3>^ 

1^3^-5^ j^-3j^ ^ ctI ^ cf^ fj^ oVu 21 

5 j^ UjA Cy.^<ioU ,4 C?^ 

uy A(rrr. ^ v^j r jjl l-y, Ui^ fjj*-^uy ^rnr ^ r o 

v>*^ 3 (*jj*j^ Ojjy. JjL^ Ui-* 3 

‘ ^ \|Xll 4lUj ^1 tgA Cl'yU H Jjjw i- 3lic 4u,^ - Jl c>l:ft tsJj* c!y* (>) 

' wg^ eg* c»VU £1 li^jgj <5^^ •J^ eg* jg*^ ^ •*:® jL.U jj) 

• ^ \|Q csy* oVU ^ Jjjg* JSi«.«* %J^} 4L Cgo^ ji^ ^ * 7 *^ 
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(Jf^ <^1^3Vi <^1x 5*** jlxo-*4» {J^J^ U^l ^ d-XUiL ^ 

I ^ oy ^-^1 H, S JjL^ ol^j jjI jf- 

V-5^jJ ciji> Ojj^, «*J (jj^ 

JX-Ji Ij ^5^ L S' ji(^ ^ j ufc tXXJw L S'^ jfcjj 

c;y S Oj^jjlj^ jjl <£. Ijlf- 1^-5^ Ojl ^ 

^ c-^j {jjj^ jjI c^ Oj^jJ ol 

^ JJt^ 

^mm, ^JJ^.3^ S^ ^IiAX^I ^ lizj 

1^ Oj^ ‘y' ^ ^ >5*** OV* ^-**"^1^ 1^ cJ^ 

^X clioXlgl'UJ 1^ .J'^- ^ J I ^ I-**' 01^ Ixu ^|ju>l jtJlJU 

f 4W^J»^ ^ 'fe r* ^ ^ ^ r* A,<r AXw L> S' S' Jjl 

kAxJ J Lw ^Lmm ^^1 ^jIlAjla* ^ 0[i^ Aj LlIJ 

^ ^ Olial^ Uy ^r*£, 

>ic U^ J^U t,j/^ 

jbj^ ^‘***^ Jl*# lAiafc 

*rAA ^ jjl *riL) '^’ *rnn o^Uj '-Asii ji ^ ^y^ 

jjl j^: <^^ ijy OlsLji-j jjl (jy Jb fy ^ Y* AJUw Ij 

^ Ajr.. AXu. aJU jiyl 4^1x5^1*^ ^ c/'l 

uy fjj'j^ 6^-9 O'^j ^1 ^ 

jjl <Uj jLj^ ^ oLi ^y, 0>*L» i;^LxJI y\ jj\ <U ^Ij 

^ £. Oj^ £i fil-i Jj' ^(J^ ^ ^(j^Jj^ (J" Ojir*jj^j^ 

^jp^ oIajIj i^IjC ^2. fJJ^J^ J-9^ ^ oUalio 

Uj oUilj I^lc 61 Jjl d^ Oj^*T ^_^l 
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jjl ^JL, ^ vU5^ <J^! (jf^ S 

jjl jUT (^J Oi^ltf- i^^4A‘>. {j^ jjI 

JS'\ XI oWlj l^lx” X. X^l Ob|^ J 0"3-A9 

^.b* jAlk^ <^US^ aj ( ^J^ ^ ^ ^ 

XL ^ c/^ (J-r^l J^l ^ (X 

* fv . A J J^* O^v ^^ ^ ^ pjj lji». Uj^ (jlkL^w (JU. ^ 

A^’Lr ^1 j5^ plx fjj^j^ J^j-^ ^L*/X oH:j JJ^ 

^ J^ X. tfi—{*y 

I cJjy* 03^ 3 ^ 3 v Ob^3“^^ ^ L^ 3 ^ 3 ^ J3^ ^ ^am< 

O^J ^ 3 ^ 3 X* ^IX44J^IpX^ J->' Lbj Lm# 

^ Oil <Jir* |»^£i J 3 ^ ^ ^^ ^J b 6 

jjf^ X^* ^ <^H:J 3 ^* uy Ojj^ ^iX ^3 3^ oUjiic^ X^.l ^ Jj^ 
X ol.iUi 3 J 3 I 1 ^ 1 * 3 ^ X 033 -^-^ (^1^ c-»US^ <^c-jU5^ 

S' ob^3“^*^ jlitwi j*lc^^ 3 i) c3i^ AA<<i. Aj <lX*^ 

(3i^ ^J*fi 

S 0 * 3 ! ^ (3^ u:r* J3* ^-^*^-5 t3^X X ol^j 3il 

jJi J 3 I ObJ ©3 aX ly^ j^>b^ AjJlJa^ X, (J3^bX 

il^y Aj L-i‘lj Jl^b ^ obj (jbjj AXJI fl^* U^Xj t::^'l 3 ^ 6 bj Jb^ J 3 I 

4!2l Ji) JjjlXX^l a^aX ^ ®-;;i^3 t/*3^lf* J 3 I (3"3*tA^ X cTjl jjl 

5jc ^ ^ ijf^ Obj (Jbj^ b iji.U ^ Oy»^y (Jbjj 03 I «3 

^ {Jf^ -^b 4.^1 y^ tyj^ X 03 AbX 03 I CiUjix.-» X^l X ob^j 3^1 
X ^ A»^Uji«»ft jji ^ (jr^ X 03 ^ 1 ^ tiki l5* 03 ^ 3 ^ 

X ^ ^3?* Xr* 3 ^Ic^ X 0>*3* c5^3«^ J 3 I 0313^ 
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jjl ^ ^j^ioisiU Ltj (J«i«U. oLjLui ^ Ojl a^Lh 

k. (Tjl £. jj' J*' J*' 

*<£_ ^ liy ^ cljl ul* <5" oLjJbu« j jU JiJ. 

IT £. ^ ^UiAi jUj jjI jTI jjl ^ 

♦ U<bj aJ J[L J 1^ Oj^ j^* Aj 

(j^ji S 'j>*' j>«»l y»^^j ^ ^ 

jjl ^ li Oj-<ttt* jjl Ojjf--i jjl 

(_jil .>5^ Ol^j jjI a 5^^ ^ i>* CC:^ ^ ^ ^ 

oU^U^I J^ILaJU ^ J -^12} J jli! j jLi^l ^ ^j-yaiJL oLjJLiu* 

^ ^***i?’* ^2. ^ (^4^^ 

1^^ ^j£i>04 jjl oX^ ^ ^ ^jJUa-# ^ oU-jl^j 

U^ j5^ Jjl <1^* Ow«jj C o2gS»> Oj<^ j^l Ix^U* 

Utr cat. Sj***3^ 3^ ^j-jl jjl <1^* Uj^ t/J* 

O^^** ^3 (jM cJ^<^l ^ oUl^a^ Jjl o^jj jjl 

i AJ ^yL««i^ Ci^CtrW ^ a^XMM>4 fj (j^ <l^‘ JjL «JJ> ^X ulr ~j* 1 ir jj' 

f 1x^5*^ IjjS^ AJT 1^ J*A^ OjS5^ liM»l*« ir?^ cJ^ ^ 

^1^* JlXj-i Ajljl^l^ Is' ojl (J^j C^ 3^ -^jL ^ ji^y Jl^l Jjl 

AjJ5^ iJ>J^ ^ Ij^ Uiit'JJ^^ J*^ p5^l {Jf^ AjLj jj-jI 

ol^rf ^ ^ ^ ^ ^^ lx» 

6j)Uj ^2^ AjL«j Ol^J J^l J3^ ^1“^ j£\3i IS^ ^Ixlfli* ^L«Im jijfc ^ 

* lXj«*S^ jaJw 4j*l Ai^L# J* tS'^ljl ^ 

l5^i J (jO* ^ jl (.ya^ ji jU 

jj 3 ^ J *“^J v^ 
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S" <JM 4JUj ^ jjLi oy^ il tr' 0 ^ 

J-Ai^ d^Uj OJ a^jTI ^ <jr^ oVU ^ Jjjy iL j^ 

^ * oy ojjS"^ jj* ^ u:i^ ‘r^lr* j 

k- jli*** 0?* ^ {j^ JJ^ c;[y <^ 9 ! jO^lj’ 

iJjyii ^^ ^ c;!^ 6jl y ltI ^ ltI 

^ ^ A y^ i ^ {Jl3^ ^ <S*^J 

a5*" ^ I 4 CI (jM oUjt ^ jji. (jy ^jl»j ^ (jj-^ —I C^J 

^ ^ J ir^ ^ 5 *“^ tii-S-^ ^4s^ Jir^ A»«U.«» OJLTli^ 

^ U5^aiLiJI jJi jf^\ jf (j^\ jjl (j^ (jy iSjJj jir^ ^l^>c3l j^\ 

(ju ^J^\ jjl (J^ jf^ 0 Jas> <^l (j^ ^j jj\ ^ IS^ a5" 

(jj^ ciJ^ ^ fc^t^ j u--ol« 

Aj ITJjl ^4£- ^ C-Aj 2»^ ji> uJL l^J LJ^* 

|C^A9 4;5^^^0 L«m H ^jli^5 *^^ jy\ ( ojlj'^ ^>yy ib^xiof aj5^ 

^ ^ L^ J*^ J ^JL^ Uiy* ^y^y* 1^ AA.U4I ^jry Ap&mJ 

^ ^ ^ ^ Utf* ciJ^ U^* AAiw Oj^ ^j>- 

fj\ ^cjj^>t4jMf ^ iJjyii i^y44)Sm4 tJ^ (/-I ol^j jjI jjI Uj;j 6 j^ 

jiT^Af Vi-^l ^ Jtm Uiioyiw 1 ^ ^^iaic' Ai^l v^lxS*^j^l 

^ fJ^ v$a;a jjI < 0 -^ (^-Ua jjl oLj 

1^ jbiA^o Ojl^^ A) c)^ .^Tfj ^y^ y^ 

Oj^S** Jj5^ IT 1^ tT* oIaj Jj^ a5 jyS" 

jjl ^ 4 ;^ Li^ J&M yM^iyj^ a)!^ t^UJ^I v^Uy*" jfLcu ^ 


t. 4»a-# Y -ir o\S^ (y) 


4m# I* ^^Y* 3 ' J'Ju j\f^ (^) 
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^ iL- j^ji JjA S ltI ^ S 

* ^ 3j^ cSiL O^ ^ 

^ C-^* j-l jjl 

£1 il Ui-* 2L ^3 yk 

Uf (jLrf d^ t/jl jj v::-iLjjii ^JiU^ J^\ ^ jjAju 2 — 

^ fJJ*-^ cJ^* J-^* 1 ^ ^ lT-?! 

(\aj cXJI t-Cl) OjJ*^ ^ Ojl «J 1 ^ 3 ^ (UjjA ti-L^ 

lS* l^I U[y ^ ^^3 3^ 

y^j ^ 4 ^Z, jt^ ^ 6 .u.jiL ^ ol^i^ 

(jf^ Cj^)Ij JL» ^ ^ jjl o^Vj 

ZL. t/lil cJy^ ^ ^ XI <J^ XI U^-3^ X- 

( ^ Jalfr ^ {jf^ jaS> iS^. A 3 "^ X (r ^ X* (J[y ^ 3 ^ 

oj ^ ^ U? ^ 

4j^ O^j >il jjl Jtol (jjw (Tt r X- oLkLw^^ a5*" ^ 

ob^ n't T ^ ^^^J ^ b^A cib^ jj^l oAlj 

r. r XI r’V' • X^ S «—‘Si ci^ 

L JaLc- ^—jl^ y XI ^^^3 Jb^ XI cijJii 

\S O**^ X-- vl^Jii XL c2!l- (JjL^ ^3^ ^ Jjl> 

• ^ I 4 C) ^ ti-3w?!i^ uy V^Jf** XI jjl <£- S t-Xt c^jf3 jX olLJL^y 

(TX ^ 3 * 

jjl (jLw o cfi". fSy^ *^3 ^ UC^ 

^ ^ (X Jb*r ^ 

r-A '\ Jlr -bV' ^ (^) 
r.A 4»a^ 1 Jib l:*J (r) r\r 1 jt •b'ifi ^ (y) 
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(JJ^ S ^ ‘^ylri y «-^.l ^y\ 

^ (j-»l -cJI JjA 1*^ ijf^ ^rnr ^ ^ ^JL IjUja j^jJu-^ -u c5>j^ 

Cy. f^^yJ (Jl^l j^l ^JjA O*^ jjl ^ cj^^j J* ^jI 

4 JL/J c5jI ^j;w Jak ^1 ^ {jjy:i <L^ (5>:>-7^l jij:-,ajUl JU^ 

1^50 -*j ^ ^jl ^^jl jjl ^j^y* uy ^jy J^* S 

^ jjI jjl ^IjA lOjj ^y r *J 

fiiTL Ujy Ojjl^^ O^b <£1 (J^^ j^L*! Lit i-^.l 

Oii J2. ‘-r^J r ^ ^ yj^ "4 ^ 

14 ^ ^ ^ {^y*^ y ^y* jjl JUxjI J2, ^Utx- 

* (S ^ Jl" «^j t^l S IjA 

^Ol-^’^ £. Ol^j y\ ^ Ojj^^ —I J jjl jlJiili. 

^ ^ J jC«L*j jjl 

j y o.x^ y\ U j»U IS^ oj-^t«.l j-i ^1 (j^ 

IS^ Ltf S" ol jjl ^ yr*^ i^y* 

XL ci^ {y*^ ^/w-* jX ^1^|fcU I 

( ^ U j*^* 1^ ol ijfy ^^11 ol^j {y^ 6 -Xj LamI 

(IjjJ^ 4j 4j ^ ^I-Uj SUm/I ^ ^ 

ijA uj^Jj 1^ (jjl iibi«»jl ^5^ l;^ ^i^b^l X. ^ilJiij a5^ 

a;jj ^ I^Ij X *^^1 jjl X Ol^j j^l tfT- j*'?^ (X 
X ct' jjl Ol^j jjI jj* IX" y fjjlj^ X ^y^^^ a5^ JL «j 

IS^ y^j3^ ««i< * »*y ^ 4 y j_5^ •W^aJI *A».«)i fl Ji •'^•^ tilx**^! 

X C^ t/“l ^ OjjX^jj o^yyy* Jla^ jf* Jja? X"l^ 

* JlJ^ (JlX^ y ^^y J j*Xj> 

1 ^ X" Jii JiUJI £. o' t?y* <•-*«♦ 1- vV® ^ j^JA (0 

r\\ 4*0-0 n aW ^ (r) To Xj (r) ^Ar vV* >*T (r) 

17 
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S’ j-ji ^^1 jji J-jjJs oi^j jji —: oi 2 Uj 

^ isjA |» ^ Oj Lx* ^ L ^VI ^ I* ^ ULiJ ^ ^ ^ UL*j 

jLj.i ^\ <--—</ j5^ aS^ 

Sj aS^ 6j *^*1^ ii^S jl^’l ^ j-'l ^ oL5:j j^I ^Lr^i..j.Ji> 

lt' JjI Cf^:^ ^,1 Jjl ^ XL ^^.1 ^ cTjl 

t^L 1^ 3 i^lc S li Ia Lm X" 

CStS^ {,Jf^ ^ *1 T“ ^ kJ**^ ^ ^ ^ ^ ^ ^ J 3^ ^ ^ 

^ Ay a ,.% 9 X t/lil ^ Oj-fr^ ^ ^ JJ^ ^ ^-3^ 

^<^5^ (X 3^ j-^ X <3^^ r^ ^ ^ ^ fi£- LKr* r "I T 

-uJI <l^’ <*j XL tfXL (jr^ j^j-^ XL lTjI <>j u^ lt"! J 3 I 

(JM XL * • fr JJ^ ci-^^ 6J Lj^ ^ r A A ^ t/"3^ ^ 

^1 jjl iIjA i_L»J ^^1 ^ XL j^IaS* !S^ ^ 4/«l JjA J^’ 

^ X f?^ ^{j^ 3 ^' A X. 0*13! CCr* 

XL (Jjw?^ Jjl jlS^’l e2:L ltI X- (Jj^ ^3^ l-ji^-v 

^ ^ LJlx* ^ji^jJ 6 *^,3^3*^ vX L-aX^o! ,3*~ jO»*<**^ ^J^\ 

aS ^ ^ ^ L5**^ ^ ^3^Lu jjr"l 3*^ 0^3^ 

Jj^ IS^ L/“j^ ui ^ ^«£- cJU. 

: ^ L’T (j^u? 

«uyL^L Vl L» ■* L*«s 9 (Jl® -^* 

(_^ id_j^ J-^ ^ ‘J->* ^ |*s^ *-^1 ^ *jL«j 

: «£. ijj* ^_^^T oLj jjl 

4M«JtjAj Vl L« Cyiog^l ^(^1 l!^ cX29 

iSjjj Jf^ J Y’•^ "I 4l*r 1^!^ (0 

17 B 
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^ jy Jy aj If juJi* fcXi ^ 

* Oji^jiS 

«UI -Uy: c^- ^ a*- U^ ^ 0" 

S t>*l ij" L)*jl J>* ^ |CAj^ ^ ^j\ ^ 

^ Ji>^ u^ 

1 . cry JOl ^ jLjj JU uy < c;ry ‘U-Uj ^ aj «j 

r ^l>x„l £1 ^j| aT ^ ^U ^1 ^ 

H cr-l -CL> aT *L.b ^ ^jI ^ ^ l^ j^l 

^ cyA- ^ _)> Aj|jj>. ^j\ ^ 

^ ^ jjl >r Jy ^j\ ,1^- ^ c^c ^ ^ ^ crjl 

cr:Ail jjl ly jj f ^:Ail jjl cJj. cy a-' jjl uy ^ ^y 

Oi yJli- J ^‘U. .>u. J ^ A^J J- ^j\ ^ ^ 

JU oULi^, jjl ^ c**^ >t cy^ trjl ay jjl < oi^ ;:_U 

olaUi Aiicji A^ ^ trjl y ^ jjS ^ ct-svi- 

* (C‘l» 

^ ^ jLu £1 j4j-> il cTjjli' «J ^ (<£_ IJjA j»jJLiw ^ a“l 

>5^ trjl Id- Jb a;u«SC.s jjl ^| <|y a^^ jjI c-u^" c^y 

* S^ LT jj jji*i- ^.jLji £_ ^J.^\3 
f jj^Li pjjiy. i\jA ^ jlj:> ^U pjiy. jLj f tTjl -JUi il tri 

m 

'^<>‘^ cy k_bj (jUj:>il Ar<). aa- ^ArAr aa» Ij^^I aTL-^ jlJiiU. 

Af Ik If c^_yk J- Oji Id_ iSyjL 6il*i-cy aa« jjI <1^ Ijjjuy 

Ju^tl^ ^ ^ Ar-I. AA- jU' f oUj jbjAj^l ^ J_y.| 

OA cXi A^u* j^u piyki J oy c^y ^ jUji ^1 

YTA W-. 4iy! jl*T (») 
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jUij yij ^ jjl ^ OlS^ ^ Ol^J ^ fjjl^ 

^b' (J^ «=:. *>?^ «£S- lTj' ol^j <UU U_;;l Jjl iSjj^ S b 

• Ia^, jx^ <*j ^14^ ji c^“^ ^ 4^ cS'jIj’*" ^'^jjl 

Jib*^j c5jjJI J^ cjj-^l |t<bJI 

^ j-b ^ j-jt jJ i^Lc* 45" 4-^L» 6^ bj Lm^*' 

^ b I iJ^ JJ ^ 

^b*ljb 4j cjT (JM jJ b^ 4j ^ Lj^i 

^ *g>^ (^jl UU u jU ^ J-Ypb>* (jr^ XL ltI Jjl ^<£- bjA -Ub 

4^1a ^ fji c^b* ‘-^.1 a^j^s 5" Lu« ^^5"^ oy*® (jjy* JU^ 

ctI <y ^ ^‘Ia ^I i*i^ 45" Iaj ^b ^jA 

4^1a I<^5" y5" ^ \J*^ b5^ ^ Ciob* 

cSXb ^jl ^ J-I jjl bjA XL ^ 45oVU (\^ Jij\ ^ 4^’Ia ^ 

* S 

cSiLj^J^Jl, <Syy^ obaLv jfLu* U",51 ^lo Cy^ l-i (•jjIj^ 

^ I^^A I IS*^ ^^.3^ ^SL- J ^ a 5" (t 1^ ^ b 4JL»t««<M»4 4 j ( I^^^A 

• 45" ^ ^ Jjjj C^)ljj 4 j 4JU^ jl^ il, ^ 

45" Jak c-^l j5" obi j*jjlj^ 0>^b> yi\ iSyy^ qUzJuo 

(jy Ojl ^<£- ^ x^ U!!y» j^j*^ 

({3y^ ob**^! i3y^ ^ 3^ ^ j <»Z. bL9^ 45"b 

b^*" ^ ^ ^ ^ b*" Ja^ 4j S' ^ 5*" J bj li I ^ obi ^jj I 

y^ jj' -^' y^ jlsb'l ^ ^U jj jjI jjI 

jjl jj ^ o"! ^^3^ {j^h y (J' ^^^y (Jb 


4 »< 4 ^ 4 )Ui (y) 


r\. . r^\ 1 Jir -toVi (\) 
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(Jf^ (S'?®*-* ^ A5^^<£. JjA C^U ^ J-l ^JsA^ <-^.ljj (^1 jjl 

u^f- o^jJ Is" -ui'lj ^1 ^ j-ioju ^ oUj jjI 

JjA 4j IS^ H. O^ij J^l 4jj^ 45^ I4SI! Ai ^ ^1 45CL 

> 

^1:^3! il J-I jjl 6^J J^l J^‘ LS^ ^ fjj'j^ <-^ ^ OliaJ^ aT" 
1^ J 3 ^ L ^ J3I ^ J lA^ v? JI cJjl •Xo.^va.JI iXsC 

O^j j^l jjl (J^ y 3^ J-jX- Uj vLlSO i^ljJI 

(jM ^3 a 5*^ ^ 4,>._3 I ^ Ia Ufc. \ljS^ 

icj ^^y^ pt u*! 0^3^ ^3^ oLiisL j^l ( ^ |fcL^l S" ci^3 y ^.I 

JaI jjI ^LI mUa 03 jjl <U ^ 4^L«« jiS""t^jl ^ plLJutf v^l 

<JI3* S' 3"^ (^3^ S" Ojl jjl O^J ^ J 03* 

^ ^ 3 ^ ^ 3^ (Jla^ *^^3 U^3 J3^ ^ 

3 ^ uy cy '^ H Lr 3 ^ (JIjOU XI 0[^ jjl ^3^ jjl Kjfy^ ^ XL 

^ "^*^^ 3 ^^ ^ 0^:j jjl 6jl ^ (.;>^* cjT 

1 aS" Oi^A l*4%^ ^ ^3^ ^ iX^i? Ca^j I ^^^^Lyfltdi 

^(Jj^ uijt* lI^^ *^b ^ (Jj^ t-^t ^ t^biTjU ^j.U<fc»i. (jiy 

^UJI 

V***- j I 4 j ^>3 aS" l^i«5 ^ ^ j*p^ 3i ^ {ji^a^ ^ ^ I* ^ ^ «iil^ , - ^ 4 3 

• Ui * ^ i ^ ^ y iy^ ^ ^ oW ^-***^ ^1 Ai^Ij ^ IjjiS o4^ 

^3*^ ^ lTJ* ^^ ^ JjtfcJ ^ i^y ^ IaO^j^^ 

^ il L^l £1 cTjl iL. ,cA 44 fy 

^ L> Lmj 

XI jUflukl jj LT" ^ ^ cT^ iL. s-*! 

3^ ol^l 2^31^ Oll?l*» ibjS"* jS'" f3»\ 4 ^Lw 


r^Y J XW 1 4l»r ^ (0 
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jjl JLo ^ <i- lTJI ^ uiUaul Jjl 

:ic ''*1^_jA 4jCli- ^ (Jyj^ 

• aS' (J^ (Jw 

|fc Lc jJ UjJ Oji> C^jJaL*J I JI ^ 1 XI l5" (^5 J ^ 

{„jf^ ''■^;^ ^ *' |_^ ^ c-^lud L«.u»<> 

jfclc ?ljA jZ^ L5^ IS^ j^jl jjj^ Ij^ 

J ly AmXhm*^ U j_J I ^ l£> ^ 1.5^ ^ L^ ^ J 

^ lx^ j (3“*^??® 3_^ ^ L^Xmi^ cxj^ 

^ S (S^ ^ S jji iS 

(^jA jji- ^ OUilj Jjl c i; ;; V^y JJ^ 

j^ jJI jjl i ^ (JL^^ 

^ L5^ ^ iytt^ uy di —^JZJ 

J *^ X" 1^ 

^ -uiflj (^1 jjl U c^Jjj tr' (X ^ (5jjj 

Vm>lS* ^l Jal 44> c^L CX**^ ^ 

uf^ t>i-->lx5^ UL^*^ .>5^ o ^ ^***^ ^ {J3y^ ^ 

^ ^ oll 2 i>44» XZ. cX*l5^ ^ i33-^Z^ *1 ~ 

XL lX*j' X. Jj-/^ jjl (X ij&i olix (jbj-\9 X (Jjj^ X lTjI J^' 

cliol^ i!>jju*v* pllgt^o L5^* ^ X J3^ ^ ^ jfcU 

k-. lTjI 6^ *-5^1 J^b ji jjJs ^li. (J^ X (“J^ j^ J-?* JJW- 

^Alf jjl SA *-»^Axi.l iljl^ (5^ Jjl ‘^Ij jjl J-^ aIE—« t;-l ^ (jjjy 

Cip^o I fliAA ^ ^ J*!?*^^**^ l1^ ^ ^,5***« ^ ^ 3^ ^**3 ^ 

X V^ J c3j-^ ltI^^ ^ oUj jjI jj (^I JjA (j;^ fc::ol? 


fv 'y (\) 
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^ 42^ u-l ^ tri ‘ £_ eU:>U £_ jji iJOL 

^ ^ ‘<£- J^l»- (JP> «^ljj c« IT ui»lj 

^1 ^ Q:Ak^| jjl £_ ^ ^\:S' iJGl ^ ltI 

jlkL, bC, 4^***. ^ «j <_^ 4j IT Ojl >» jjl 

<y jS" ^_,*l A^j'L, ^ JLT ^ ;_>-jl ^ ‘ jAL ^ C^j£- 

fjljJ k-j^ '-^1 tSL JZ. lTjI (_j“l fli-i j •'JU® iJjj^ jj^ 
ji r^' ^ OlkL. <^_J 4 j‘ cTL k^LuLail ^ 0 >^T (_5’ -Ui oTy iS kJy^j' 
^ :ij*^ jlkL. ^'■<^’ t 5 ^jju«^ jjjli «j 1^^453 tS’ii fiSS. kr-" id- tTjl 

(Jjy* ^l*jl (J^ jU k_^l (jjy* aL^ (j"jl jl.5j.\* 4j (_^l 

* j*i^J k^j'L. ^ tTjl id- Jjjy 

Jjij-. ^XaJI jjI 4j_jjJ| ijl^ UjO ^ J_^jl ^ 0^1^ iyu^ jlkJu. 

A 1*^’ il O'! jj' <•>*> f k‘ ^ cs: jlij-i il tTj' (3*" y ljj6L«j» 

* jj;u.jJI kjbS^ 

(jLcu ^ ki>bU j Jj^ALI ^ (JjL^—; obU _j (Jj^jVLI 
J-^’ tri (Jl^ |C.?«_. ^ OyL tj^ < 1 ^ (_^ id- 

*fV^I ■^'^1 ^ tTjl <^' Oj-iUt* eje^^L «J a 5^ Lt^ 

^ J^l ^cTjl fiL. <5jjj Jl»»l iltr' o^ 

kiwli jjl jj^OJ *S' l^ 4 j AgU 1$' ^;.l jjl < ^J^ ^ js; 

* ^' Ijd ki^ If tri jjl ■*!!*“ Jjl C>ji S lt' 

c.>Ssfc |ci* I^U JiJuy —; ^ oty^AJ S ijjJ^ 

id— o>*jl *f U^i' *f?“ <-!!y (J“l jjl *Ji^J ^j^ («^ jjl 

< l^j Aj L^] U ^_j4J ^ j.jLc jjl «j a^jL,^ < oi* (_j4^ (jkci^ ^ (kji* ^^1 

fu - T^* 1 Ak -li^' ^ (>) 

^A W' (r) 


V iSjfi jfS (y) 

r\Y w.* ^ jL- *1^’^' (#!<" (r) 



2 ^^ commemoration voi,ume 

^Lj Ix^j jk: cJuj^ Ji U> .£. U 53 ^1 ^J!l (:;jl a-:A^ 

^ |•JJLft o! kJiflj ^ J 2 , J 

O ^ 

4 ^* 1 ;^ < 1 ^ 4 j -JjjcJb 1$^ CJ^ j»j^ jjl 

^ 4^3 L# ^ U^ 45 ^ ^ fj^ Ci*yU ^ j-jl ^ c$jjj 

^j*i^ IS^ ;jM j-xu-«» ^ oVji*-< ^ oIjJpU^ 

^ ^ ^ ^ (J^ 

^ pyL* jji Jj-i is" |^>u ^^1 6j -^i*L ^ i^jU oi 

c^l cj 4 jr" J5_ jjl L 5 ^ 6 jS^^ ^ ij^j\ ^ my 

6^ ^ ollj-^‘ ^A*;u (j^ j^jJLfr ol jjl c?j^ jjl u--o^l Iji 

^ uy 4 itu*J Is^ Cr^ jl*^l j*Lc jjI jj ‘-^,1 ^<£l tfL- (jy 

cy m"ji ^ ctI <£« Ij^ Is" 44JU 21 

uCl ^ 4 ^ uj-^l ^Jjl ^JiH fj[jL^ J 4JUL JLcJP^ jfcU IS^ <^ur" (Sj^J^ 

oVU. 21 v^ ^ ctI jjI ^3 ^ olkL; 2-^ jj-jl vjUS^ 

^l) l$" <4^ my ^1 jOjIj^ ^ cy 

* ^ jl^^l j jL-^Vl jUk J.U IT ^.' 

^jjku k^ m"ji 21 jjl 

^ - my ^^ 5 l ^ cy j iS" ml ^ my ^^54^ my jjl 

my ojJ my olj*^ c^jf^ ^ Oj^\^ S m"i my Jj^ ^j 

jjl vJ^U^I C»^;vS^ ^ ^ j*ljf‘ jjl 

cjy L-iJii' J 4 j^.^ 6j 45 ^ ^ 2_ c^jjj jt^ ^ miy ^ 

J*^ Is" (J^\ Jjl ^>5"" 4jJll2^ 4^^*T 44i’lA Is^ J-»I jjl Ufcj i^jj^iOu* 

*-Cl olLi^* j-l Ujj^ my ^ ^ j jj^ 


amL# n iir .UVl ^ (^) 
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jl oj ^ 1^53 ^ oyL d^bj ctl j4 £, 

^ <51 lTI jUL Is" ^lju< 4y"ly bjj4^ ^ Oif;^ Jjl jjjjj 

jjI (jlf^ <1^ bAj (jrw (JU-il «-i^ ij^ 

U(H L^b J2, ol^j jjI (jy ^ (jLrf ^ ^^IjJjJI 

^ f ^ 1- (J^jl uy cJU^ (J-“I il^j Ltj jjJ dj aj"" 

ltjI ?Uj' 1^ uToj) uCi ^ jbcu oJu,ii oIj^ 

LS^ 4^ ii- ^ cJU^ 45^ L.^ jjl 

cJU ^J*'\ jS^ LJ^ ^jM 45^ ^ ^ ^ 4it*M.* 

O^ ^4-9*^ ,9*^ 4i.Lfc4»-* ^ 4^ U>» ^O^J bi“ 

L3^ 4X*«lj jj ^j-wb U^jl (^1 .ib j5^ 

* 3'-?^ ^JD 

^ oUw^ C^J^ jjl i«S""U^l ^1 iJ"J^ eSZ^ oU^j-vaS’ j»IjC <jl 

c^l ^ o 0j\ ^^1 UCwjyb (Jlfc. 

(Jbw ^ olij ^ fj*>\ ^ r^ T 4. 

J^bi ^J^ 4^4L» ^ -y>yi jbT CJ Jj\ ^ <-Sol ^1 

H tri «j y ^jl (JL J^b JSOb 4 j ^ ^ p. :>\j^ ^ OjjbT' 61 

P^U5^ 44^65^ ^ J^jl ^J^ OX» jjl fbbj o-\ij JL» 6^‘ 4x3 
X^ <-^ 61 jjl ( c^‘ jj^ lt' ^Jlc^l (S^j^ 

(j*^ ‘^W: JJ^ ^ c-^ u^y OjjbS^ (Sj**J^ S l>^^ fb X, <^La:j;-»«3j ^ X 

J*" OjjbiS"*^ < (jj|^ 6>^^l ^ 4jaJLa> ^b X oLfljwjtftJ 

^ jj' VJ>i (J^ Jj' 

6^!?^ cjsy ^ji iiL^ 6^ 

<jrob:5^ j^ j-jl 4xJI -u^U J^b cjl 6b ^ obLu^y 61 X JlJL^ 


r•^-r•A 4»u-^n jt •V>'^' (y) 


4mxx ^ (0 
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:ui* 2_j5" ^j;:! ^ tri 

<2l ^ ‘-^1 ^ vMI I k- Jjiji} 

^jLliJi jjl V/^ J-9^ l/15^ |C^Ij 

: ^ fifL cT* jjl ^ S -vil^ljT ji ol jjl ( 

jjl ( (J^ -^¥ Oj^ ^ ^ Jv \J^^ 

^ filiL (3^ ^ uT" ^ 

Aj fl>^ ^i^Li (^1 "^ lAry^ fl«< 1^ ^ 

^4» <-5o l A^jijjS^ ^ ^ jLft Aj JjlS^ 

J-^^ ^^L. ^ JcS^ J ^ ^ 

^ ~S^ Cj^ ^ v, ^ Ci*ii*»«»«*>l 

I ( <c5l, ^ ^fi (\^jl^ j L>i%^ I 

^ <^jL4/ ^ ^JL 1^1 

3^ ^ J J’^'*'*^ ^ ^ ^ ^ 

* JjA OJJ 

jjl JJ-^ Cjjlxf^ Aj ^ ^j\ t/“l 

^jl*^ ^^ ^-=£- IX^jA I^jl^ ^ ^1 jjl *^J^* c5-^^* <*-^1 lT LpL^ 

jLi^ JJ^ ‘S> yuSj^ 

Sf ^ 

O^ (3* ^■**^ <—• ^ <*» Vi^ “^5^^ ^ (3^ i»Wi1» 

>5" o*b[U. jjl cjUJI ^|fcU OjALi^b ^ jl^l ^ ^ 

tjrob ijf^ ol ^ ^tf£L (S^j^ ‘V. ^1^ ^ A^j’L/ 

: «fL -^*1^ ^ Oi^ Jo:* jjl jl JJ-^ 

4>ju# MiUi ^l*T (^) 
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^ l)I jjl S Oj^Li^U S ^ Oj^*l^.l 

il L;^ ^ Ol^ Ojl (J^ 0>»ljjlS"" 

<-5*”^* ^ Jjl jiS^ ^ cT- 

S J {J^3j ( uy^ 4 ^ Jj^* ^ 6 jl jjl 

^S* ^JD 4 ^ O^ hT oLabI^ <—-Utfuiu 

^ ^ k- lTjI Ljy ,>^ ltI 

AaJL^ < 0|^^ k/‘Ujy lS* cS^'^J ^L*; J ^ l^»JU^ ^^JL# 

^jtf-jU* <Jy l U^ ^ UjA ^ jLj ^ ^ 

: ^ ‘^ijj 

1 ^ jL*«jl^ k^ (u5^Ua^) ui-^ljj^ «£. (jUjI ^ Oj^jl^.l i^IjC* 

OiiXij ^J^Ji ^ Luf J ^mmmj**'3^ ^ ^ ^.5^ ^ ^ L> (> 

ij^i s 0 *^ 3 ^ ^^<sy, jLw ^ ^ u^ ^ 

aj jji«l ^ fj^\ ^ ^^^ 31 ^ ^(JL^ ^ b<j 

!'^^|cJ^I <il j ^l^j* ^ Ojl 

• bl^i^) ^mS^\PCt^ J L 4 

kl ^3 ^ kl 0>$jb« (jojj-^ 1-^6^) '-iw'ljJiS? 

(^ 4 k-^L»^ IS^ Ojjb**Jl jjl i^ ^ 3 ^ <^j4^' kl Ojjbi 

Ij^^ liA^ ij^ ^J»X^ 3 ^ Aj aT" JJ^ 

« 

jj^ j5^ jjl ^ JU ^ (^L* (J" ^jLJl j> ojl jjl 

^3 ^ ^ I *1^^ ^ lJ 3 ^ 3 ^ 

YY^ 4i\J j\i*T (f) YYY j\»*T ^y) N«* 
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ji ^ (_j4} Jjl ^ If* y 

0 

|*^^i«4JI 1^31 Oj ya .j x ^ j^LaS •Aj3)>A>> ^ L 

ViS* 0^^.y a . > i ^vS" 

O j^ ii "» » (Jii J^ (,,5’**'^ O^ 

J-3^ Cjl^ j*^^ii*4JI ^5**!?^ 

Vi^ J*^)^i**Jl 0>^«/»■*>. ^ Ui^ I ^ Oj^ 

j_jl ( V*** l-A*«^ Oj. yx> . jjl I 3 

jfc^^.**(Jl J-3^ ^ |•^^«fc4JI ^L»ig^4> Clj^yaiffc 

1^ ^^5^^ ‘^Lc- Cljjl y L^l <^l.iiC- jfcji ^ 

j5^ ol jjl Jj^ S ‘^.r^ J-?' ajc'U. 

^ Ijib 4LU^ 

I *£^ oj jS" OUSlj |»1 jC* l)I 

(jroJ^ l»Lc- dj ^ UU»jA 1^ olSLi’l jfclc (jl O^ ^1 

(^ ^ VJ-*^ S S->^^ ci^l jjl 

* LS" 

^ u^ ^ »> jjl ^ ^ bJli ydb olxilj (^'•^ ^ 

oUjIj (JL u^ ^ (J^4 (4±. -^* ji 6jl 

v3^**^ ^ IxJlii jOl^ J-5^ 

(j^ fi I ^ JJ^*^ U!^4 jI^ jl JJ*^ Jf^ U!l^ tJI^I 

( ^ ^ 1^* J^S5*^ 1 ^ L^*^J ^bA U* fbji^ 

YT* - YY^ vM (0 
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fS fS cTjl jW*-* ^ 

: 

iS Oj^ji KJiJ^ ^ < 3^1 Jjl Oj^^. ^.IjJ J*AX^ {J^ 

flSS. ^ ‘tixi ^^jpyaicJL (Jjji? 

lS^ Otrf (jIJi j^ S Jl 0 l jjl ^<£L jlS^’l IT 03j^ S 
(Jf^ ^ Cf^ Jl^ jjl >5^ cTjl 

(►is^i jji ^ <L^j^ u^y oi j^ (^ji ^ 

cS" >“ c 5 * oL«^l ^ Ojl ^ jj ^ 

^^ s.Sj I uij^ lT ltI jjl <fiSL 

^ (jjo 0 [i^J J 0^1 jj iS^ l)j-*^ IOjl ( 3 ^ ^ ^ 

S' ^J^lic^il Jjl Jjis ^ t/"M ^ ctI JJI dJAUL4 lJ^ 

0 |^ O 3 ** ^ ^ 1 ^ C^^^ipCyp 

0 «AA li«4«l»4 ^ ci?^ ^ ^ J, 5 ^ C— 

iX x ^* / ^-* j/S' O 3 ^ ^ d«AA L«lwHi j^ cii l3_j I ^ O 3 ^ 

^ <—^ J^, jjl j<E^' oUjI^ pLc L:^,>t^ 

^Oj^ oVl>. (jl j5^ Ol-*^l ^^ ^ tJ!!y 

^£L (j^jl jjl 

(J 4 J Jj4^. Ujy tTjl Jjl JT*J^ ^ "Si 

S" 0L3j*^ oI ^S'' Ci^ ^^i^>»i4«> oj JJ 

(j^ iL-Uj ^ 3 J ^ Oj 3CL A^j 

^J ->r“^ ^ JZ Oj^j jjl jj?s^ 

^ (jjyb ^ <wi»»!>j ^ ^ ^ 

(j^Jjj ^ Ol?! *-i/^ ji’ ^tf2L Ijlf' j*^ jj-^ ^ JjLwl fjri ^ j^\ 
i OC^ JsD ^ CJ^^ u»»>J iju ^ 



^ ^ ^ I"' 
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^ Jj*r® H lTjI y ^ 1-^* c/^ L^-J^ cr' jj' 

* jA aj jji f 

(jjl ^ U!^ Cr^ 

olil^^^i;^ sJL^ni^ a 5^^ 0!!i^ (J^ ^ IS^ ^y 

^ (J![^ U^ 

• ^ ‘-W? l 5* t/"! S' {j**\ 

^ c^ idL. (j^ Oj3-i^ j*l-c ^ 

cjj^ ^y*^ o I (j[^ cj^y* ‘'-^. . 5 ^ oy^y oj ^ 

* ^k ^ I^uIm sL ‘-^Jjj L-^ oji 

dj^A-fr ^ 2 , ol jy i ijj^ (-}“»<-^ jj^ Aii^y 

^ ^J^tJ<^ S jj' (^* ^ cy*j^ <-^y u:r* ojji^ 

^ (jy^ 031 

o>^y v5* ci^ y^y^. jj^ ol ^ oiyu 

Ol yj (^1 ^ ci^j^ ^ J-9^ ^ 

sfs ,c^^ ^i3 ^ .. 5 ^ ^i£^ o_y^_y 

<|_3 \»< a) L*4»^ Cii^O I ^ i I f I <Ojt •A.xif' I 

^ ^y**' o ^ ‘Si y^3 ^ c^ts^ l x *^ ^ y> j ^ SL-^ 

i ^ (Ji^^O jv ^^ y** ‘*-^J ^ LXy^ 

j-^ <CX!L ^jjy S Ji y:i-H-^ ^ 

^ jjb ouy?! 

^ {jrjS o**^ ^ u^f' (Sj3y ®J y" y j*U*^l 

i 4 ^^ Ij ^y^ O cll<»i^i44»i> ^ L^ ^ ^ ^ ^5?^*^ (jyv^ CtXi^ Li«^i^ 

^ U^^^ cJl^ ^JL^ IS^ (J^ j3^ 63 



AI.-BIRUNI 


jTi IT jjl y |•LAl ^ ojjT ^ LmO I ^ 1 

5ic ^’ U l^ LS^ (jj. j Ijj 

^ XL Jic^l J jjl oVU ^ jcr^-^' ji^ Jj^ 

oVU ^ ^ XL 0>-jUI ,jf>yxiJL (jj^. jji» 

L^jl ore* aL*!*- ^J^\ I jji oj ^ 

1^ Ojjl^ J^l X ojl X. ltjI u:yij Ji^ 

A^^l 6j Jljiil j jJU^- XL ojl ^ X jji <c£l IjSL) 

Aa3 1 ) 2.4 1$^ X v»*« jC^ i ^ (JW^I<c^ b 

X ojjI^X csjb bXj 6^ X »-^,i X- 

^ X ^ v'jf' X lTJI X ltI JJI ^i£- X S-Xb <^-4,^ 

: <£- jjl X X^-* fis:!. X trjl a^^'L- X 0^^ 

^ X ltjI a^jX" ^i^lX* J^* ^L^ o^ c5jbX uy X ^ 

X aT 2_/' oi^ »J Jjl Jji (JiJ J>> Ojlo* 

LX A*JlX Ojjl^ X lTJI L^.^ 4 

v%u jlj*«*i!l X cib^ XL aS^ Ija j^jX* jj 

UbUi. Aio 1^ Vijjixs^ ^ ^ 

'“•^1 X*^4 Ol*^X^-T" U!y JJ^ 

cjy* \^ *-H: X tib* uTJ^ X 

^ ^ uT J^ JVj ^T" t-Cl iS' JjA j^' ji y\ 

ay o>Hj^ f_-** (^ JJ* o'ilU £1 o>«j5 jfJ* 

X tijw?i^ J*^ J AjUp J-9^ X f JjX"*^ 

(^Xah> C.J[^ VijjUS^ J-3^ ^ yJ!^MtjA |»X^ olfljjinOJ 


AT" *»«A# I’ ^A i/*Al* 4i\J jl*l 
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(jf^ (J«*a9 <-^.I ^<£. ^ l)JI>^ H, oI jjl ^<S- 

• (S ^L4*L4/ jjI IS^ Ojj’^''*'^ ci*^ lS^' 

^ -re i>i-^ £. cTjl Ji- JJ^ H tTjl 

(jry ^ o^l>. ^2. ^ ^ j ^ oy-«*vi» j.5^ v^T ^^1 

j 4 -,a^I jLi.1 iSj^ <J[y (^-T^ 

^ ^ ^ {jf^ J-J*^o*y L>> ^ 

jjl o*ilLk £^ OjV Jj' Oj-?y 1^..-^' ^ ^ J^l 

pji*-* aj ^ ojl jji (Sjjj^ ‘‘■^1 ^ 1*^ ^ ^^3 ltjI j 

IjA yl;u jAif ^jS" ^ (Sj**i3^ ‘-^1 ‘-^1 aS^ 

^ iwX^ ^-ty* ^^>1> Aii Lflp j^\ ci**!^o^ j-3^ 

^ pyy uil^ jjl Oj-*y uii^ c^ OjjI^ cS' j JJu 
e:^ JJ^ SL J>JJ^ AvaEi ^ Is^ Ojl < ^ 2f^ T-^-^ ^ -^IaC- jjl 

1^1^ A^-PcS^ C^ (*>**1) J *AjU^ jjl ^ 

-re uy o>ii^ (Sj^j^ (^1 jji ‘MLJI jIj’^ ^ ijj^ jji 

ul^*^ cSiL ^ -re CL?*'^'^^ -5^ jcA li ^ 

^ *-W? J-9^ ^^ ^A^I jji^ 

^U* ^py j4j-^ jJiJ^ j-Ua jjl Ajj jAiib JJIAA 

jfUj ^ aUJ jjI «J ^k-jA ^ OjjUS^ 

IS' Oj-iU-# jjl tfAJl2^ (j:^^ SL ojj*^ fjf^ ^ U!^‘ {J^J 

( OIiLwJ-Ua (jy {3j^ ‘Sy-T^ ^ O^-*^ -^^ U^M» (jr^ AJI^ 

Ls5^ AjJlk* If tri k- Ojt^l 

^ JJ^ j^ ^ u^-T^ cT^ id— 

Y\> 4»A^ 4iyi jfT (^) 
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U^ A pr . ^ «J ^ j(6^^ ^ ^ j^\ 

olij UJ^ ^P'P'’ • UCt* j^\ ^LI L« ^ 

S jjl jjl (j^r* 01 x«j.a:a 4-,a>. J|$" ^ ^L, t/jl ^ ct' 

J_5^ Cjj^*4.»i«ti« < Lj5*^ 6«XA Lm^ ^gWwg C ^IXm^iAJLA 

^ -U^l c^lxS*^^ (J!)^i>l J Oj-iU^ jjl j ^liifr <6jji J ^ (jJj-^ 

5l« 4j cjtT" {j**^.^ c:^ j*^* 

lTjI ^f?. tf^ri. ‘--^ ^ Ojl < {.^^. j.^ (jrw olj j5^ ^^jl 

: ^ 

tTjl id— Ojt^ ^ O^C**JL«» obj JJ c-^l (j ) 

^ l^J ^jl^MxHl \ **^*f^.. 

^ oUJSo ^ jfiiij jjl (J^ J^jjiu S (r) 

:jc L^ Aj Ob«l ^ uJUz*# j (^bv« S~ 0 _ 3 ^ 

a^^bL* Oj-»ji iSj^^J^ !>“ (r) 

^ ^ ^ ^ bii^l A^ Utf ^ ^y^ 

fJ^b ^ Oj^y^ obU j j»j^j 6j aS^ Aj (r) 

Ol jjl ^Ij^ 3 ^3 \S aS^ Vi.^ol^ 

\S aJL*j aJUj jcwwU ^ (ji3^h (®) 

<1^* *l^jA cxf \ji ojl^;^-i fj^ 3 ^ jjl ^ Ui' ^ S C^ oU.j;:i 

5jc l^* b^Uj di^bj jjl IS^ Oj^y^ 3 S" Ol 

S^ (jb<^*x^ (ji^ U.> aS^ ( cJ^s^ IS^ OjL?“^^ o 3 *jK^ S' ol S' 

Ij^ ^ OjJ-^ ^<£l jry Li>^ J->' Ij^ ^ Ojj-^ «£L jjl dl>^ !>*• 

18 
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^ l>" ^ Ojj*Ea a! jjl «Lii>b jjl 

0_}l (jS^i ^ ^ oLwIji. aS^ 

(jjjy, ltjI tS^ tr' «J y 

Jj*^^ ^L, ^ Ol jjl <ulj^ ^ Ojl <-^ 

jjl ^diiLc«»l 4^ L/ (j*‘3^ y ^ 

i [jf^ c^ 4 ^ ^iL. O*^ (JU 44 J-UA aS" ( 

Jjt ^ cTj' y ts^L ^ oj' 

* ^ y^. py L^* tT-^' 

jjl oVL^ J Jjliit ^ (Jjjj-i jjl j i^ 2^ oy (jJj-^ 

cJ^ ^ 2f:, JJi^ ^L U a> , ^c> aS^ La.^^ (y^ 

J3* f;>"j (J^y. (JUjj Oj^l 1**^ (jljjj jf- >S^ 

^***^ ^!li^ OJL?"'^'*^ ^ *»mS ^Ij Vij'y L o a I* 

^ olil^ j I^IajI oVLsw j jJUc ojj-^ ^ lT^ y^ 1*^ {j^ 9 ^^^ 
S^ j5^ ol 4^’L» 2L. ^ cJj-^ jjl ^ 

JiJ ikSJ IS" o^lji ^ tTjl Jf" ^ urjl J^* 

O^lj^ L^jl ^^jLcU ^2. ^1^ vS" vi5^^* A^Jjl^i, 

: ^ o"! ^ uy 

U^JI^ ^ flj*^ il <i?l ^ ^ojj-^ jC^ ^I 

4,^L i_^jsI^ jfcljf a 5"^U*,i^ (^^j^\:^jjb IjC*^ jjl uii^ (Jlj^l ^ Ojl y 
l/'Ij^ O^ IL OJJ^ ^ (jlf* (J^ Aj^J uy j*^)^l 

iSy ^ o"jl ^ cjL^jl ^ j*^f^l aS^\j f (j^ 

UjA aS' LS"" (JI-!^ 4eL. Oj-f'l y Ij^ 4j j5"' plj^ j*" t t**l 

18B 
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0>f^l ^ ltI \jjS" cJV^ ^ c^ Ji ^ iJb^ 

^ <£- JJ^ y (J^jl \ r O ^ 

ia^ ji y^ jA lAk ai^ jL ^ ^ -^1-4^ a5^ aj b 

^ d-X^ aj ^ ^ ^1 ( f^jS^ U^ U>^ iSTL cTjl 

OjJJ-^ jjl a^SCl U^.:* jjl \jjA ^ <-U?UI a5^ 

jl^ iSii\ ^ ^ l.xi. Ojt'l U[^ cTL (1;^. L;>fr5CjT 

olil^ <51. c/"^ ^ ^ ^ 

aJ oUJd Ojl ‘ *^j*f*J^ ^4?. ^ Oj^ 

U:5^l jj J^ JZ J Jl oJj-Ufc Jl5^ 

‘^.y cis: ^«i- (J^ L>. j Jj Uc- IJu ^a.^ ^b*^5^ 

• 4£l j^. ‘-^1 !)^ f (j^ fJjA (•j'^ U!^ 4 -y-* 

r-. c^ • . ^ 

^1 jj! -X)j ^y.yjy^ Jai) ® 

IS" oj'ilj jjl jjlj jjl < ^U ^JJ C/y*^jM ^ cSol UJU obj 
Ojjbj jjl dj^Aii ^ 04j jjO ^ ^ ‘^X? 

vjlkk a^L» ^ vjb (jjy ojl <-S^ oy ^jLi\pG:^ ^ ^1 (j^ 

0>jO 1<4^C’ ^ (4^^ b I <£1 ^--rj^ wll2i. a.^ L*f b*| f b 

by C^ Ojl «J bJja C^ jjl S-*^ jioJtui P|w 

U!^ ^ ^ j*5^i*iJI a^^ Oyi^ J&aJ |S^ ^I 

<51 Oil ^ vj^ OJ jjl J.aJU^ 

(jy jS" dl-<^ ^1 iij,>* oj ^J^Li y (Jj^ji jjl 

^ ^jj^ oyi 3^ s?*4 <^i^^ 3ir^ ^ tfi—^ 


iL# LtiJ (y) 


tiL^ xil 4i^\::5' ()) 
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0*^1^ j JjUfr ^ l)Jj.XU> (Jjyj (jJ-> t^lS' I il_ iJj^ 

^ *» 

i IsjA I* jJliu« C/^ ^ ^ ^ If** Ij ^ 

^ ixX>< ^ UiSk i 1^ ^I Lj5 *^^ ^^ wLa ^kXjijb Ai 5^ 

OJL?*^'**^ ^ l«iMi_J *iX<<A f Lj^ 

^ ^JjiiUp^ {,Jf^ li ■'^ ^ -j^ ^ejyn\Xi 

• 45 ^. c^ 

jjl tfi- ^Li* 1^" "^U jjl lij5^ ^L} U^-5^ 

L-i ^ (j-“l ^ 3*?^3^ ^ *l5^ ^ 3^ ^ 

^^3^ Jb^V jj* ^l^ 3 ^ cTL 0“^ «3 Jb^j*4^ J3I 

«cii» 0“^ L^b^^ b *6» 3^ c2^ O"^ t J3^ 

a:- 6*^ J3' Xb^b* ^ O"! ^3^ ijf^ L-b^ y^ ^ ciiJi^ 

It (jb^ 3^ c3“^ ^ ^3^ '-'^ 0^3^ ^ <3^^ >3*^ 

jjl ^^^4*a) » 11 ^ 3 j u«i U^ a 3^ 4^ Jji «b j.^ 1$^ 

oL»l2^ 3^ ‘^rb^ ^«£- cT. Lr3l Xb^^b 

.3^ ^3*^^ ^iL (3^ 33^ ^ ^r*3^ ^KSl* 

^Ui. j5^ tJ3'l^ ^U.^ jjl c*>.j^ ^ob^ ^jcJl^ J3^ 

J3I ^ tj;^ isL.^ J3 ^J^^ .;:^* X ltI J3I 

(3i^ ^bjl J3J^ ctl XI y u^ 3^b 3 ^ ^ 

•$• ^ c3'‘f' ^ "^3^ XL. O 3 ^ 

^1^3! b*^ -/v3^ l***;;^ <JJw oVUi* 3 3jUt XL 0333JJA 

3" t>^ S oJj-*^ tfi_ Jjjii (j^ 4^ oliiji. j 

J..^L>. ob d:^ b*^ ^<4- b*b^ ‘“X^b ^ oUl^ 3 j^UjI (jl 


4«# (y) 


Y^ 4?ju# xi^ v^\ir (\) 
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dUL J^r»^ J ^ ojj^ ji ^,Jsf J2, 

: fii. il ltI JjI vi^ 

^ Ut^ (Jj^ cT- <51 1^-3^ UCi^*4 <51 J^ y ya -^ J 

J-^Li olil^ Cjj^S^ (JM ^jm:^ ^£1 ^1 ‘^Ijj J 

( U^ tfl— 

^ jS' (^jl ^ cJU. |ftU: ^ Ojj-^ ^ 

Ojj*^^ (33-^ 1 ^ Ojj*^^ 

^ j*lj^ J 2 . Ojj*^ *S» iS^j^ eily? ol^j ‘tf£« 

• ^ ^ 3 ^ C-ij.^r^ J_^1 ^ ^ C->A*X* 

; (j\A XiiXA^ jX^«> ^ k^^ O^ 0 [y 4 93 •^j^P ^ *^ 3 ^ 

‘ ‘-^ k^j^ OW oUljCh. (J 3 I xLvl*.^ ^ fj^\ 
jf^ (£^ ^UXfrl ^ |*^J^ ^1 Ojj*^^ *Sj ^ (J^ ^ km^^ 
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AI^BERUNI AS A THINKER* 

By 

Arthur Upham Pope 

iUberuni must rank high in any list of the world’s great scholars. 
No history of mathematics, astronomy, geography, anthropology, 
or history of religion is complete without acknowledgment of his 
immense contribution. One of the outstanding minds of all time, 
distinguished to a remarkable degree by the essential qualities 
which have made possible both science and social studies, Alberuni 
is a demonstration of the universality and timelessness of a great 
mind. One could compile a long series of quotations from Alberuni 
written a thousand years ago that anticipate supposedly modern 
intellectual attitudes and methods. 

A satisfactory appraisal of his work as an historian of Indian 
myth, religion, the natural sciences, and social forms of the period 
can only be done by specialists; but the man’s character, and the 
quality of his mind all can appreciate and profit by. 

The range of his learning was prodi^ous, particularly for an 
age when there was no mass publication of books, no scientific 
journals, no rapid distribution of the knowledge that was 
available. A persistent and omnivorous curiosity, thoroughness, 
industry, systematic planning, and the open mind garnered for his 
intellectual treasury about all that could be learned in his day. 
He was familiar with Greek science and philosophy (he quotes 
Plato twenty-three times); was deeply grounded in Arabic history 
and science; knew and could use, with both piety and effectiveness 
the Koran and its commentaries. 

As historian Alberuni was pre-eminent. Any good historian 
needs to be soundly pounded in geography. Alberuni understood 
this, and his geojgraphical reports are first class. Whether discussing 
location, direction, distances, coastal configuration, river courses, 
or rainfall, he was comprehensive, systematic and precise, his terms 
clearly defined, and as usual the facts made contributions to fuller 
understanding of the human factors. His description of how a 
vapor-charged cloud is condensed by contact with a steep mountain 
slope IS perfectly correct and represents an extension beyond factual 
description to understanding. 

While Alberuni faithfully holds to facts and is specific and care¬ 
ful in his descriptions, he always understands that both history 


* The page references are to Edward Sachau’s Alberuni’s India, 
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and science have to go beyond fact and that understanding does 
not emerge from an inventory but from interpretation that is only 
possible by general principles. Moreover, he must use other 
techniques than the mere recital of fact. He shows a real interest 
in the meaning and derivation of words where they can throw 
light on any problem. He understood that history was far more 
than a series of events and that any true history had to be history 
of ideas and institutions. Accordingly, he must give detailed and 
penetrating accounts of religion in India, and any account of Indian 
religions without an understanding of the philosophies involved 
would have been hopelessly superficial. Alberuni had to under¬ 
stand what he was writing about. He had to be a philosopher in 
order to write the history of philosophy; and his definition of 
problems, his comments on their solutions show that in this field 
alone he was one of the great minds of the time. 

Politically and economically a large area of the world had been 
becoming one under the expansion of Islam, a unity which with 
immense efiort, observ’^ation, judgment was being systematically 
recorded by the great Arab geographers. But Alberuni’s report 
on India is more comprehensive, .systematic, and specialized than 
any preceding report on a foreign land, not except the great records 
of the early Chinese Buddhist pilgrims Huan Tsang and Fa 
Hsien. 

There was more than mere curiosity in this work. Alberuni is 
consciously building up the possibility of understanding, communi¬ 
cation, and co-operation with a sharply contrasting civilization. 
He claims to have provided sufficient information ‘for anyone who 
wants to converse w'ith the Hindus and to discuss with them 
questions of religion, science or literature,’ then he adds signi¬ 
ficantly—^“on the basis of their own civilization’ (II, 246). In 
short, he saw clearly that cultural interchange was something far 
more than mere information or external description. 

Alberuni exemplified all the essential qualities of a great scientist 
in the broadest sense; notably a burning curiosity which was dis¬ 
ciplined and sustained; a love of truth that was sovereign in all 
his thinking: ‘We ask God to pardon us for every statement of ours 
which is not true' (II, 246); and unusual specificity—^his reports like 
his thinking are pointed and definite; but there are other scientific 
requirements which we are apt to think more modern than they 
are: a healthy scepticism ready always to test all assertions, a 
resolute effort at objectivity, a refusal to be beguiled by plausibility 
or romantic charm unless supported by proof. Concerning some 
rather tall stories about charms for snake bites he says, ‘I for my 
part do not know what to say about these things, as I do not believe 
them’ (I, 194). Nonetheless he felt it necessaty to set down 
accuratdy and faithfully even the most fantastic tales and the 
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most peculiar customs. Yet, so strong is his faith in reason and 
his repugnance to the incoherent, capricious, or merely peculiar, 
that he resolutely looks for some natural explanation that will 
relate the isolated phenomena to a more inclusive set of facts and 
principles. I^ike a true scientist, Alberuni insists on the necessity 
of observation and experiment and is scornful of those who un¬ 
critically merely repeat tradition. 

He is as free as any ancient writer could be from the taint of 
propaganda or proselytizing, exemplifying that faith in fact and 
reason which are the presumptions of all good scholarship. Many 
of the things that he had to report seemed to him absurd, and not 
a few he found socially and religiously offensive, but he includes 
them in his account with obvious efforts to be fair and accurate. 

He does not wholly escape, as does no one, intolerance, and 
sometimes his scorn is unjustifiable and occasionally his religious 
convictions and resultant partisanship get the better of him. 
Referring to Mani and Manichaeism, he asserts that 'all their 
beautiful books were intended for deliberate deception’ (I, 264), 
and this is more than a little extravagant; but here, as in other 
comparable passages, Alberuni is protesting against sectarianism. 
He believed that the Koran was, in all essentials, ‘ in perfect harmony 
with other religious codes’ (a view to which he was committed by 
his conviction of the universal validity of reason), and he was 
convinced that the purity of Islamic doctrine had been corrupted, 
both within and without, by ignorant, selfish and ambitious men. 

This is one of the earliest statements of belief in the essential 
umty of all religions, in their major precepts. If religious partisan¬ 
ship is persisted in, he believes that ‘ we may easily decline from the 
straight path of honor and duty’ (Vol. I, p. 264). 

This confidence that knowledge is one, and that with patience 
and care agreement can be reached, a point of view that is frequently 
aflfirrned and also implied throughout Alberuni’s work, is a postulate 
that is fundamental to modem science. In Albemni’s scliolarship 
it is both the ground and a consequence of his skilful use of the 
comparative method. He constantly expounds Greek views, and 
adds: 'It is precisely the same with the Hindus’. And to such 
comparisons he often adds views of Persians, Jews and Arabs. 
Or again, he finds the doctrine of Patanjali comparable to Sufi 
doctrines, with which it proves to be in complete accord. He 
checks one account against another, stating them both fairly. 
In all his social studies particularly Alberuni uses the comparative 
method with great effect, thus overcoming the bewilderment that 
the more curious customs seen by themselves engender. In com¬ 
paring the marriage customs of the Hindus, he compares not merely 
various Hindu communities, but the customs of the Arabs, Persians 
and Tibetans (I, 109). 
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In all his reports of Hindu doctrine, Alberuni is conscientious 
about his sources and honest in his appraisal of their, or his own, 
deficiencies. He has occasion to state Buddhist views on subj ects like 
Mount Meru, but he frankly says, ‘ I have never found a Buddhist 
book and never known a Buddhist from whom I might have learned 
their theories on this subject. All I relate of them I can only 
relate on the authority of Aleranshari though according to my 
mind his report has no claim to scientific exactness nor is it the 
report of a man who has scientific knowledge on the subject’ (I, 249). 

He is equally frank about difficulties due to translation, or to 
confusion in the views that he is discussing. Thus he says of a 
remark of Brahma Gupta on Mount Meru: ‘I for my part have no 
means of arranging this erroneous sentence in a reasonable shape’ 
(II, 83). And again referring to Brahma Gupta’s work he says: 
‘There seems to be some confusion in this chapter perhaps by the 
fault of the translator’ (I, 277). Similarly in his effort to be clearly 
understood, he states: ‘ In case, however, one word or other in our 
translation should be used in a meaning different from that which 
it generally has in our sciences, we ask the reader to consider only 
the original meaning of the word (not the technical one), for this 
one is meant’ (I, 266). 

Alberuni, in accord with modem philosophical and mathematical 
procedure tests the truth of assertions by first developing their 
implications, then testing these implications for consistency and 
reasonableness. 

Concerning the revolution of the earth round the sun he says: 
‘This one is more difficult to solve’, and with a confidence which a 
scientist often shows when he is sure that he has hold of something 
solid, he adds that the question has been deeply studied by both 
modem and ancient astronomers and remarks: ‘We, too, have 
composed a book on the subject, called “Key of Astronomy,’’ in 
which we think we have surpassed our predecessors, if not in the 
words, at all events in the matter’ (I, 277). 

lyike any good modem scientist, he is scornful of pseudo¬ 
science, and particularly contemptuous of any who, like some of 
the Hindu princes of his day, were, in their greed for gold, spending 
a lot of effort on a kind of alchemy from which they hoped to acquire 
limitless riches. Albemni adds: ‘ If this precious science of Rasayana 
were banished to the utmost limits of the world, where it is un¬ 
attainable to anybody, it would be the best’ (I, 193). ‘Alchemy 
is a make-believe science’ (I, 188), motivated simply by ‘excessive 
eagerness for acquiring fortune and for avoiding misfortune. ’ But 
he also says: ‘No nation is entirely free from it’ and ‘many in¬ 
telligent people are entirely given to alchemy’ (I, 188). It was 
seven hundred years after these shrewd remarks before Europe 
gave up its pursuit of alchemy. 
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The conception of science underlying all his work is sound and 
again astonishingly modem. He assumes the reign of law and 
uniformity, and that all judgment of magnitude, position and 
movement are subject to the authority of mathematical analysis. 

He is aware of the compromises that result from the contrast 
and conflict between scientific knowledge and popular opinion and 
the danger of pressure from popular opinion, particularly of religion 
on science. ‘. . . the astronomers require them by accepting 
their popular notions as truth, by conforming themselves to them, 
however far from truth most of them may be, and by presenting 
them with such spiritual stuff as they stand in need of. This is 
the reason why the two theories, the vulgar and the scientific, have 
become intermingled in the course of time, why the doctrines of the 
astronomers have become disturbed and confused. . (I, 265). 

If we knew less about the Islamic world at this period, we would 
be inclined to see in Alberuni’s character and achievement a con¬ 
spicuous confirmation of the ‘great man theory’: that it is the 
exceptional man endowed with uncommon intelligence and powerful 
and persistent will who impresses himself on his time and deflects 
the course of affairs. But every genuinely great scholar has struck 
deep and nourishing roots into the past; and his greatness often 
consists in the selectivity and comprehensiveness with which he has 
focused and integrated in his own personality the achievements and 
creative tendencies of his own age. In the ninth and tenth centuries 
(A.D.) in Islam, a great page was written in the history of civilization. 
The Persian contribution was particularly brilliant. A 1 Razi, 
Rudagi, Firdausi, Kabus ibn Washimgir, Avicenna, and a host of 
productive and provocative minds, of which we know too little, 
all came out of the same background as Alberuni. They all had 
important traits in common. 

According to the Traditions, the Prophet said: ‘ Seek ye know¬ 
ledge even to China ’; and the intellectual zest of Iran was a parent 
of much fervent and true thought. It was this cultural ambience 
that nourished and sustained Alberuni; and the crucial character 
of the time gave him fortunate opportunities for his great talents 
to operate effectively. 

He was of his time; yet nonetheless a supremely great individual. 
His humor, his courage, his enterprise, his objectivity, his honesty, 
his j>rodigious industry, and his technical intellectual skills were 
nothing that happened automatically. They were Alberuni himself. 




AI,-BIRUNI AND ORIENTALISTICS 
By 

Prof. Dr. J. C. Tavadia, B.A. (Hons.), Ph.D. {Hamburg), 

Santiniketan 

Al-aQiar'l-haqiya and Ta'ri^’-l-Hind show al-Biruni as a worker 
in the field of orientalistics in the modern sense. In preparing them 
he was not actuated by any personal motives, but solely by the 
desire for knowledge about peoples of various countries and religions 
different from his own, and that out of pure intellectual curiosity 
of finding out the truth, be it pleasant or not. 

Al-dihar’l-bdqiya contains a mass of useful and even unique 
information about Iranian antiquities, for instance, about religious 
customs amongst Zoroastrian communities in different provinces 
like Sughd and Khwarizm. The local names of months, festivals, 
etc., give us also some insight into the characteristic traits of their 
dialects, thus helping us to identify the middle Sogdian texts in the 
manuscripts discovered from Turfan and Khwarizmi noticed else¬ 
where. When Sachau prepared the text and translation of Al- 
dthdr, the MSS. at his disposal were defective, but now the complete 
ones have been brought to light. This new material requires to be 
worked out and also the old one is not quite exhausted. But as the 
work is not accessible to me I cannot give any examples to the 
point. 

Ta’riWl-Hind has got another type of interest for us. A 
detailed commentary on the facts about Indian antiquities recorded 
in this work would not be superfluous. By way of illustration I may 
dwell upon a few details. 

While speaking of the Rgveda al-Biruni remarks: 

P. 128: . . . ‘It treats of the sacrifices to the fire, and 
is recited in three different v/sys. First, in a uniform manner 
of reading, just as every other book is read. Secondly, in such 
a way that a pause is made after evety single word. Thirdly, in a 
method which is the most meritorious and for which plenty of 
reward in heaven is j)romised. First you read a short passage, 
each word of which is distinctly pronounced; then you repeat 
it together with a part of that which has not yet been recited. 
Next you recite the added portion alone, and then you repeat 
it together with the next part of that which has not yet been 
recited, etc. Continuing to do so till the end, you have 
read the whole text twice.’ 
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The first statement, now, can be said to refer to the fact that all 
the so-called Family Books (2-7) as well as the first one open with 
the h3nnns to Agni or fire. Of course, we cannot say whether the 
above conclusion was drawn by al-Biruni from the reports given 
to him by some native scholar or the same was presented to him by 
the latter. The same doubt remains as regards the account about 
the recitation. Al-Biruni may have actually heard and observed 
the recital, or may have read about it in some works, or may have 
received oral information. In any case, the first two modes of 
recital are clear. They refer to the Samhita-patha and Pada-pa^a 
resi>ectively. The third is not quite properly represented, but it 
certainly refers to the Krama-patha in which the words are recited 
ab, be, cd, and so forth. Instead of individual words, al-Biruni 
speaks of 'short passages’. This is of course a slight oversight or 
misunderstanding. But why and where this mode of recital is said 
to be meritorious, I do not know—as to why, perhaps because it is 
so difl&cult and complicated. In a recent article on the subject 
there is nothing about this meritoriousness, as a matter of fact 
nothing new about the whole subject of recitation itself, with the 
exception of the interesting notice about the feats of a modern Pandit, 
who has all the three modes of recitation by heart and also various 
other details about the Bgveda. (Annals, Bhandarkar Or. Res. 
Institute. 28,140.) 

The story given by al-Biruni about the reason why the Rgveda 
cannot be recited as a text connected by the rules of Samdhi, refers, 
I believe, to the Pada-patha, but its source is unknown to me. The 
legend in Visnu Purana 3.5 varies in various respects; it is about 
learning the Yajur-Veda, for instance. Other details are not so 
remarkable, and even the above ones may be considered puerile 
and not worth attention; yet I think they have some value as to 
how Indian antiquarian details were presented to al-Biruni or how 
he grasped them. They may also point to a different tradition of a 
matter or a different version of a story. Hence by way of example 
I may refer to the ambiguous answer given by Yudhisthira, his only 
departure from truth, which has even resulted in proverbial sayings. 
In al-Biruni's version of the story, the answer is said to be ‘ Asvattha- 
man, the elephant, has died’; but it is added, Yudhisthira ‘had made 
a pause between Asvatthaman and the elephant, by which he had 
led Drona to believe that he meant his son’. In the Mahabharata 
(Drona-Parva 191.57), however, we are told that the word elephant 
{kunjara) was added indistinctly [avyaktam). Is it possible that the 
^fference has arisen from the fact that some languages have one and 
the same word for ‘low’ (soft, not loud) in tone and ‘slow’ in time ? 
I remember how an oriental mixed up ‘ leise ’ and ‘ langsam ’ in German 
quite promiscuously or rather preferring the latter. Of course, one 
must consult the original Arabic for su^ minute details and points 
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of niceties. The event or anecdote is referred to in various other 
places; hence varying versions are not out of the question either. 
In Gujarat, for instance, even the phrase naro va kunjaro wa ‘either 
the man or the elephant’ is attributed (mark that nar is declined 
thematically). 

Then there occur also notices on beliefs and customs of other 
peoples. These are referred to by al-Biruni for the sake of com¬ 
parison and elucidation just as a modern scholar does. Sachau has 
pre})arcd a separate Index to them, and so one can study any or a 
particular grouj) of them. For the present a few remarks will 
suffice. 

Page 21: The statement ‘There are some Magians up to the 
present time in India, where they are called Maga ’ seems to me out 
of i)lace. Before and after it al-Biruni speaks of Buddhists atid 
Hindus, and I think the statement ought to refer to the Buddhists. 
Moreover, Magas were, strictly speaking, not Magians or orthodox 
Zoroastriaus, but a sun-worshii)ping tribe of Iranian extraction 
with some Iranian customs. If, however, al-Biruni does mean 
Magians or Zoroastriaus, then he must be referring to some Parsi 
colonies in Sindh and the Punjab like that at Uch, about w'hich see 
my article ‘Zur Pflege des iranischen Schrifttmns im Mittelalter’, 
ZDMG 98, pp. 294 ffi, especially pp. 309 ff.—^Parsen-Kolonie in U6, 
Sind-Punjab. 

Page 54 f.: The remarks about body and sotd from Mani’s Book 
of Mysteries are very interesting. I hope to return to them in my 
study on the Manichean fragment S 9. 

Page io(j: The four classes of Iranian Society are based upon the 
actual state under the Sasanids; hence they resemble the accounts 
in other historical works and not that in the religious literature of 
the Parsis which mechanically repeats the more ancient state of 
affairs. 

Page 109: Details about ‘ a man’s being married as the substitute 
for another man’ will clear up some of our false notions about 
marriages among ancient Iranians. 

Page 158: While giving the title Saravali, of a Hindu work on 
astrology, al-Biruni adds ‘similar to Vazadaj’ which Sachau equates 
with ‘ Persian guzida ? ’, thus with a mark of interrogation or doubt. 
But the term is really Persian— viztdaj representing the later Middle 
Persian pronunciation viztdag, the earlier one would be viittak 
‘selected, selection’. This shoxild be the meaning of the Arabic 
explanation which vSachau has rendered with ‘chosen one’. The 
Sanskrit title, which is very common, is made up of sara‘ essence, 
substance’, and dvali ‘row, series, etc.' The comparison by al- 
Biruni is really remarkable. It suggests that he must have met 
with a considerable number of older Persian books bearing that 
Middle Persian title. Here is another proof of the existence of a 
19 
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vast secular and even scientific literature in pre-Islamic Persia. 
Very probably it was more or less extant up to the days of al-Biruni 
and even a little later. The adoption of Arabic as the language of 
science and literature caused its gradual decay, which decay was 
crowned very probably by the coup d’ ttat delivered by the Mongol 
invasion. Barthold may well try to remove the charge of ruthless 
destruction against the Mongols, so vehemently and eloquently laid 
by Browne, as far as the Islamic science and letters are concerned; but 
I believe there is still enough truth in that charge. Zoroastrians too 
failed to preserve their entire religious literature only after tliis epoch. 
For we know for certain that even up to the tenth century a consi¬ 
derable part of it w'as extant, and selections and summaries were 
prepared from it. To return to the point of our departure I may 
add that one such work bears the same title as referred to by al- 
Biruni. It is the well-known Vicltakthd I Zdtspmm. 

Page 2()0: The remarks about confusing two countries under the 
name of the land of five or seven rivers deserves further inves¬ 
tigation. 

Lastly I may refer to one point from the second volume, p. 167: 
The bodies of the dead are said to be exposed to the wind. Is 
there any connection with the wind God, Vayu, who once played 
the role of the chief God and is still known as the God of death ? 

It goes \Aithoiit saying that this varied and various mass of 
details referred to by al-Biruni cannot be satisfactorily dealt with 
by a single individual, howexer learned and well read he may be. 
Sachau no doubt has achieved a ma,steri:>iece, yet not oulj'^ the 
obscurity and difficulty of Arabic may well necessitate a new' attempt, 
but also the commentary should be revised and enlarged. This 
task should be undertaken with all due care and co-operation at 
least of a Sanskritist or rather Sanskritists, for al-Binini traverses 
a vast field of some 80 subjects. 

There is another task w'hich equally deserv^es to be undertaken. 
A critical edition of the author’s Tafhtm in Persian will proxdde 
us a good siiecimen of early prose in this language. 

A few words on the name of this remarkable and almost unique 
scholar and I have done with these ramble notes and stray thoughts 
upon him. The full name is Abu Raihan al-Biruni. Biruni is a 
Persian word meaning ‘of or belonging to the outside ipirun), in this 
case the outside or outskirts of the city Khiva. Sachau writes 
Berunt in accordance with the older pronunciation of be ‘out’; but 
then one must be consequent and adopt also rdn ‘side’, as some 
have actually done (c/. also Master AUboron used in the West). It 
is under this name or so to say surname that this renowned scholar 
of ancient times is knowm to us moderns. Formerly among his 
compatriots he was generally referred to as Abu Raihan. If I am 
right in my conjecture the great romantic poet Nizami refers to our 
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scholar as well as to the Hteral meaning of the term raihan in his 
Haft Paikar, in the story of the Russian Princess. I cannot cite 
the exact verse, as neither this w'ork nor my article on it in Or. Lit. 
Zeitung is accessible here. My conjecture was based upon the 
variants given in the edition by Ritter and Rypka. 
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The following Index is not exhaustive but suggestive only of the subject matter found in 
the volume. The text of the numerous quotations has not been surveyed. The titles of books, 
when given, are in italics. The speUiiig or transliteratit»n used l)y the authors of the articles have 
generally been retained. The capital letter M. stands for Muhammad, and the letter b. for ihu. 
The Persian and Urdu papers (pp. 237-279) are covered b^' a separate Index in Persian script. 


A 

' Abd’al-Karim b. Abi’l-'Awja, 151 
‘Abdvd Ali Birjandi, 30 
' Abd'iir-Rahman, 175 
Abraham, 138, 157 

AbuVAbbas al-lraii^ahrl, T26 ff., 130, 149, 
109, 202 
Abu’l-ra?l, 28 
Abii’l-P'ida, 30 
Abu ’1-Hnsain al-vSnfi. j 88 
Abu 'Tsa al-Warraq, 153 
Abu’l-Ma'nlT, T2b 

Abfi'l Wafa M. b. M. al Pfizjani, 48, 163 
Abu Mahmiid Ilaiiid b. al-Khizr al- 
^lujandi, 48 

Abu Ma’shur (Al-Binmiser), 126, 133 

Abti hJasr Mansur b. ‘Ali b. ‘Iraq, 48 

Abu Nasr b. Mishkan, 235 

Abu Sahl of Tiflis, 126 

.'Vbu Va‘qijb as-SijivStatii, 126 

Achenienides, 219 

Aden, 220 

Aditya, 111 

‘ Adud al-I)awla, t88 

Advaita School, Foundation of, 199; Nature 
of Ood, T20 
Agathodaimon, 156 
Agui (Fire), 288 
Ahaftkara, 145 
Ahral-Ilaqiqah, 210 
Ahmad b. M. b. Kathir, 30 
Ahmet Zeki Validi, 190 
Ahriman, 149 
Ahwoz, 186 

' Ain-i-A kbari (Abu'l-Fa?l), 28 
Akbar, 67 
Al-Arim, 199 
Al-A.sh‘arl, T25 
Al-Battani, 2, 162, 188, 190 f, 

Al-Biruni, Benmi; 

Attitude towards Hinduism, 68 
Appraisement of, 71 
Biographical Notes: 171 f., 251 f. 

Character, 84 

Christian Scriptures, 148 

Indian Culture, 94 

Knowledge of Buddhism, 147 

Uauguages, 85 

Millenary, 83 

Nisba, 196 

Sanskrit scholarship, 86 
Scholar, 84 

Source of his Puranas text, 113 
Study of literature, 77 
Al-Bumaser (Abu Ma'shar), 126, 133 
Alchimie indienne, loi, 102 


Alexander the Great (Alesaiidro), 87, 149, 
223 

Alfaniyya, 153 
Al-Farabi, T09 f. 

Al-Farghnni, 30 
Al-P'azari, 132 
Al-Jurjilniya, 189 
Al-IIallaj, 160 
Al-Hashimi, 189 
Al-Haqq, 209 

Ai-Tskandarlya, I/)ngiLiide, 179; longitudinal 
difference from Ruqqa, .191 
Al-Kindi, 157 
Al-KhazTni, 175 

Al-KhnwarizniT, (Khwarizmi), 1875*., 287 
Al-f/imasasiyva (Samaritan way of callbig 
the Torah), J53 
Almagest (Ptolemy), 94, 189 
Al-Mnqaima, ibo 
Al-Nadim, 126 
Al-NawbakhtT, 126 

Allah, ill Sanskrit (Avyakta), 98 f., use of 
the name, T59 

Al-Qdnun al-Mas'udl (Al-Biriini), 8, 16, 17, 
T9. 27. 30, 177, 233. .. 

Al-Raqqa, longitudinal difl’cretice from ab 
I.skandariya, loi 
Al-Razi (Rliazes), t6, 285 
Al-ghammasiy a ,187 
Al'Sliibli, t6o 
Al Tafhim (Al-Biruni), 34 
A 1 -A^a‘qubi, 126 
Ambarislia. j 37 
‘ Amr b. eil-'As, 139 
Anjumaii-e-Taraqqi-e-T'rdn. 3 
Antichrist legend, 159 
Apabhraiusa, 88 f., 91, 93 
Apollo, 151 
Apolloniu.s. 143 
Aratos, 151 

Arabs: role international, 218 
Paganism of, 158 
Value of a mile for, 50 
Arc of a meridian: 

Cliecking of Al-Biriini's calcnlations, 45 f. 
Conversion into chord. 182 
Length of, t 8 f., 50 

Measurement by Al Mamuni's scholars, 23, 
28; by Al-Biruni, 41 f.; by others 30 f. 
Modern notation, 39 f. 

Source of information on measurement, 30 f. 
Ardashir, 222 
Srdiya, 144 
Arlans, 155 
Aristotle, 85. 139, 151 
Aryyabliatta, Aryabhata, 48, 133 
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Ascertaimnent of the Earth's Dimensions 
by the observation of the Declining Sun 
from the Peaks of Mountains, An Essay 
on (A 1 Hirmii) 

Ashtoreth, 752 
Asoka, 87 

Astronomy, Key to the science of (Al-Biruni), 
48 

Astronomic Tables, 185 
Astrolabe, 94, 161, 185 
Atar^atis, 156 

Athar al-hdqiya (Al-Uinmi), 53, 287 
Xtmaii, 2 70 
Atti conciliari, 227 
A vesta, 149 

Avicenna (Tbn Sina). 185. 217 
Avyakta (uunianifested-Allali), 99, 1.^5 
Avyaktain Kkbain, 98 
AA^Ten.czeb, 75 
Azarbaijan, 148 

B 

Baal, 752 
Baalbek, 157 
Biib’-al-Abwitb, 199 

Babar, 53. 72; attitude towards Hinduism, 

Babylon, r57 
Babilonia, 222 
Bactria, 148 

Badauni, Maulana Ragliib, 170 
Baghdad, 31, 191 

Difference of longitude with Ghazna, i8g 
Distance from Shiraz. 186 
Latitude, 1S7 
Longitude, t 8S 
Baliafirrd, 140 
Baliram 11 . 229 
Bailey. TI. \V.,'88 
Balkh, 790 
Baim HanTfa, 158 
Baptism, 154 
Barbeshim, 223, 224, 22b 
Bardaisan, 749, 15O 
Bardesaiie, 228 
Bardesauians, 736 

Barshabba. 222, 223, 225, Vcscovo, 221 

Battra. 228 

Battriana, 221, 228 

Baya?id al-Bistiinii, 360 

Bayhaq. History of, 235 

Beiit, 156 

Benares, 147 

Benjamin, 159 

Bethleliera, 154 

Bhagavadgtta, 77. 171. 211 ff. 

Bharata, peoples of, 114 
Bhrifla, 93 _ 

Bhashkar Acharya, 4 

Biographical Dictionary (Tbn lOiallikhan), 23 

Bismillah, in Sanskrit (AvyaktTya name), 97 

Book on the Astrolabe (Al-Biruni), 32 f. 

Brahma, 151, 755 

Brahman. 146, 147 

Brahma Gupta, 4, 48. 133, 284 

Brahmanda. 772 

Braj-bhfikhii, 93 

Brammulil, 162 


Brhadaranyaka Upanisad, 72.1 
Browne, Kdw. G., 229 
Bfidluisaf, 137 
Buddha, 98 f., 147 ff- 
Iluddliodaiia, 148 
Buddhism, 147 

Bulghar Bbtibassy to Gliazua. 223 
Burgess, 762 
Burial Custom, 140 

C 

Cad fiscs I, 228 

Calculus fd fiuite. difTercnces, itiveiition, 107 
Calendar, Mclkite, Nestorian, 155 
Caliphs; ’rtnar, 139, Al-Mfimrim, 3 f., 11 
40. 783. 187, 192: Al-Mnawiya 

137: AU 11 ak am. 8; Al-H ak nii ,182 
CarradeVaux, 17, 27 
Castes (tabac]at). Cm 
Cause, Birst, ibo 
Cave of Treasures, 152 
Cbalukya. 87 
Cheikbo, J/)uis. 753 
Chess. 172 
China, J47, 751 
Cliorasaii, Khorasttii, 147, 234 
Chords (India), 48 
Chorasmia, 83 
Christ, 133 
Christians, 149 

Christianity, Cristiaiiesimo, 153, 222, 225 
Diffusion e, 22vS 
In India, 229 
In Yemen, 230 
A IMerv, 22O 

Christians. Cristiani, 149 
Melehiti, 222 
Chronicles, 132 

Coins, Indian Bilingual, 96, 97 
Comparative Religion and Al-Biruni: 

Among Muslims, 126 
Angels and {Spirits, 143 
Cosmology Hindu, 144; others, 739 
Diifienlties, i2c)f. 

T'oree of Snnnah, 137 
Hall Marks, 141 
Idolatry, 136 
Study of, 123, 141 
TIief>rctical discussions, 736 f. 

Copernicus. 120 

Cronaca di Seert, 22, 223, 226 

Ctesifoiite. 223. 226 

Cubit, sec Zira 

Cult, TTiiuluism, J47 

Cultura, 6 t 

Cyrus, 137 

D 

Dadliislio. 221, 225 
Daevas, 744 
Dah-namah, 793 
Dahariyya, 159 
Dahhaic, 749 
Dn.irat'ul-Ma*arif, 173 
Damascus, 157 
3 !>amodaTa, 89 
Dora Sikuli, 67 
David, 138 
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Davidice, vescovo di Basra, 229 
De Causis Rerum (Apollonius), 43 
Dej];ree, I^ength of (Al-Ma'mum), 40 

Modern value, 51 
Deuteronomy, 152 
Dhara, T05 

Dibon (dipa, isola), 230 
Dicaerclios, 4 

Diliereuze fra Mondo indiano e mondo 
islairiico, 73 
Diocletian, 154 
Dioscurides, 195 
Disordine deH’India, 62 
Din, 230 
Dositlieiis, 151 
Draco, 151 

Duperron, Anquetil, 219 

Dvipa Sukliadara (Dioscoride), 231 

K 

Earth: Arc, 19 

Circumference, modern iiieasurenieiils, 51 
Diiiiciisions, 17; according to Sous of 
Musa, 27 

Measurements by the Hindus, 4; the 
Greeks, 4; the Muslims, 4; Al-Mas'udi, 
7; Ibii Yunus, 8; Al-Biruni, 11 f.; 
32, 35; expressed in miles and feet, 

Radius 41; according to Al-Biruni, 52 
Rotation, 17; Rotundity, 3 
Eedone, 107 
Electi, 150 

Elements of Euclid, 94 

Elia, arcivescovo a Merv, 221, 226 

Eloah.159 

Enoch, 157 

Euosh 137 

Enos, son of Seth, 157 
Eratijsthenes, 4 
Ktiopia, 230 
Eudoxus, 151 
Eusebio, 229 

Evoluzione linguistica, 61 
Exodus, 152 

F 

Fa Ilsieti, 282 
Family Books, 288 
Furadiin, T49 
Farsakh. value of, 187 
Fauna, 59 

P'east of the Tabernacles, 153 
Eedone, no 

Filippo, discepulo di Bardesane, 228 

Filestorgio, 230, 231 

Fincli, William, 81 

Firdausi, 94, 285 

Flora, 59 

Frediin, 149 

Freimau, A, 236 

Function, theory of, 168 

Furqan, 138 

G 

Galen, 140, 151 
Galenos, 195 


Ganges, 144 
Garga, 112 
Gayomarth. 149 
Genesis, 152 
Geodesy, 2, 3, 4 

Geographaia (Ptolemy), 198, 200 
Ghabir b. Afliih, 169 
QhayAsuddTn Jamsliod, 49 
Ghazna, S3, S(), 1S5, 190, J92 
Difference of longitude with Baghdad, 189 
Giocolieri, 69 
Gioviano, 226 
Gnosis sufica. 74 

God, Nature according to Advaita School, 
119. J20 

Real cxi.slence, 121; in Hinduism, 143 
Graha, 60 

Greeks, 145. 146; their religion, 151 

Grivean, Robert, 155 

Guna, 213 

Gupta, 87 

Ourganj, 196 

Gusht.a,s2), 14 8 

11 

Habash, 30, 31, 40, 51 
Tables, 16 
Hais, 138 
Hamikka, 153 
Hanunian, 79 
Harivarh^a, 77 
Harran, 157 
Harraiiians, 156, 157 
Harfiriyya, 160 
HashwTyya, 159 

Hells: in V 4 nu Purana. 112, 145 
Visamsaiia, 113; Raurava, T13 
Taptakumbha, 113 
Henning, W., 236 
Ilerbadh. 149 

Herbs, the Book of (Al-Binmi), 19b 

Hermes, 156, 157 

Herod, 154 

Hijrah, 97 

Hindus, 84 

Hinduism, 142 f. 

Man, 145; Society, 146; Scriptures, 146 
Hipparclius. 4 
Hippocrates, .151 
Homer, 151 
Iluan Tsang, 102, 282 
Hrmaiti b. Isbaq, no 
Hurafat, 68 

I 

Tbn Abl Zakariyya, 149, 151 
Ibn'al-'Amud, 200 
Ibn Babuya, 126 
Ibn Battuta, 53, 56, 6t, 70 
Ibn Hazm of Cordova, 126 
Ibn Khallikan, 23, 27 
Ibn I^urradahbeli, 186 
Ibn’ul-Nadim, 30 

Ibnd-Yunus, 8, 17, 30, 31, 185, 187, 189 
Ibn-i-Rabban, 27 
Ibn Maqaffa. 151 
l9vara, 210 
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Idolatry, Idolatria, 68 
Origin of, 137 
Idoli, 70 
Idris, 157 
Idrografia, 58 
Ilah, 

Incantatori, Oq 
I ndia, 147, et passim 

Influence on Babar and Al-Biruni, 74 
Indologists, First, 83 
Indra, 137 
'Iiijil, 138 
'Iraq, T47 

Trshdd al-A rib (Yaqub), 234 
Irwan, 122 
Lsatali, T52 
Isdegerde ITT, 221 
Islam, 159 

Spread of {Turki Method), 95 

J 

Jabarites, 159 
Jackson, A. V. W., T42 
Jacobites, 153, 154 
Jahiz of Basra, 126 
Jaib (sine), J62 
Origin of, 47 

Jalal’ud-Dlu al-Runii, 95, 123 
Jerusalem, 152 
Jesus, 138, T49 
Sonship of, 155 
Jina (Nabi), 98' 

Jinayana Samwati (Hidjrat’al-Nabi), 97 

Jnana (Gnosis), 73 

Job, 152 

Jonah,154 

Jones, William, 96 

Johannes Grammaticus, 129 

John, 154 

Joseph of Arimathca, 154 
J-S-V., 112 
Judaism, 152 
Jurjan, 191, 199 

K 

Ka'ba, 140 

Kabiis b. Wasliimgir, 285 
Kalain, 210 
Kali, 112 
Kalidas, 77 

Kalima, 141; 98; in Sanskrit, 96 

Kalkin, 112 

Katiishka, loi 

Kapila, 85 

Karma, 141 

KashVaUMahjuh (Al-Sijistani), 126 
Kathiawar, 230 
Kayasthas, 219 
Khalid. 30 

khanfii (Canton), 197 
Khiva. 83 
Khosrangird, 235 
Khurasan, 147 
Khutu, 234 

Khwarizmi, Khwarismians, 157, 189, 287 
Khwarizm, l^warazm, 83, 86, 153. 157, 171, 

199 

History of Khwarizm (Al-Biruni), 236 


Kirfel, 112 

Kitdb as-^aidana (Al-Biruni), 195 
Kitab Batanjal, 210, 2T3 
Kitdb'ul-l'afhim li Sund'aful-Tanjecm (Al- 
Biruni), 14 

Kitab'ul-Zij’ul-Kablf (Ibii Yunus), 8 

Krama-Patha, 288 

Krmma, 113 

Kshatriyyas, 146 

Kunash (Oraibasios), J96 

Kufa, 31 

Kufic Arabic script, 90 

I. 

I^acedaemonians, 151 
lyalabbaksn, 1J3 
Langal)alus, 80 
Lanka. 79; Description of, So 
Latitude of Gliazna, 186; Baghdad, 1S7 
Iskatidariya, T79; Shiraz, 188 
Determination oi, 197 
Leggi (Platone), T07, n o, passim 
Leviticus, 152 
Light of Mull amniad, 96 

Longitude of Ishandariyji. 179; Gliazna, 179; 
Baghdad, t 88; Shiraz, tS 8. 189 
Determination of, 177, 192 
Luke, 154 
Lnli, 69 

M 

Mabti, 156 
Madhyaioka, 145 
Mafanna, 197 
Magian, 1^8 

Magma*al-Bahniin (Dtira Sikfih) 

Magliribis, 153 
Maliabliuta, 145 
Mahabharata. 77. 146, 288 
Malnikavya Poet, 77 

Mahmud of Gliazna, 34, 39, 85, 94, 171, 1S5, 
234.235 
Mam fin. 171 
Mamunic tables, 185 
Mandaeaiis, 157 
Ma’n b. Zaida, 151 
Maiii, 140, 149, T50, 283 

Mauichei, Maiiicliees, Manichaean. 150, 157, 
229 

Manichaism, t/|9, 2^.3 
Maqdmat (Abn Nasr), 235 
Maqdldt'aLI slnmlyyin , 125 
Marcionites, 15G 
Marcion. 149 
Marga, 99 
Mari, 222 
Mars. 156 
Marvazi, 192, 233 
MasTid, Sultan, 172 
Matsya, itt 
M atthew, 154 
Meyerhof, Max, 171. 195 
Maj^a, 210 
Mazdak, 149 

Meadows of Gold (Al-Mas’udi), 7 
Measurement of the Arc: .see Arc; of the 
Earth: see Earth 
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Melkites, 153, 154 
Mercury. Hermes, 156 
Messiah, 154. 155 

Metemi)sychosis, Metempsicosi, 67, 145, 147, 
160 

Methodology of Comparative Religion: 
Accuracy, 178; Completeness, 198; 
Criticism <)f Evidence. 132: Examination 
of witncvsses, T32; Presentation, 133: 
Unbiassed Treatment, T31 
Metliusaleh, 157 
Metrologia Comparata, 64 
Merv', 221, 222, 223; Conditions of Christians, 
227 

Miladites, 153 
Miles, value of Arabian, 50 
Milky Way, 144 
Miuorsky, 192, 217 
Minos, 757 
Misticismo, 209 
Mobadh, 749 
Mouisirn) indui, 75 
Monks, 1O2 
Moksha, 7. 13 f., 160 
Moses. 738 

Mount Meni, 744, 284 
Mount Qfif. J44 
Mu’rnviva, Caliph, 737 
Mubarraiii, ibo 
Mubammad, 138, .159 
MnlunuTnada Avatrira. 96 
Muhammad b. Musa b. Shakir. 23 
Multan, 86 
Mu'tazilites, 133 

Muslims. 2; Astronomical Studies, 5 
M lit ak alii mil n, 210 
Myr(d)olan, 102 

N 

Nabi (Jina), 98 
Nablus. 753 
Naga. 744 
Narada, 737 
Nagarjuna 101 ff. 

Nagaloka. 145 

Nallino, C.A., 2 f., 8 , 19, 27. 31, 39, 40, 50 
Nandua, fort of. 34, 47 

Al-Biruni's experiment at, 42 
Narayaiia, 747 , 153 
Nasiniddin al-Tiisi, 28, 48, 50, 162 
Natnra lisiea dellTndia, 5O 
Nebuchadrezzar, 153 
Nestoriaus, 753, 154 
Newton, 3 
New Year. 153 
Nicovar Islands, 80 
Niccolosi di Paterno, 172 
Nisabiir, lyo 
Nisba, of Al-Biruni, 196 
Nisibi, 223 
Noresemeti, 234 
Numerals, Hindu, 172 
Nychthemeron, 65 

O 

Old Testament, 138, 152 
OM. 146 


Omeridi (Yemen), 230 
Oraibasios, 195 f. 

Orografia indiana, 57 
Oude, 81 

P 

Pada patha, 288 
Paganism, Arabian, 758 
Palmyra, 31 
Paiiini, 103 

Paiiteiio, Viaggio in India, 229 
Paradiso, 160 
Paramatinau, 209 
Passover, 134, 152 ff. 

Pataiijala, 135, 214, 283 
Patanjali, 21S 
Paul, St., 155 
Paiilos, 795 
Persia, 747 f. 

Perside, 222 
Peshita, 152 
Pharaoh, 132 

Phouolf>gy of West Punjab, 93 
Picture of the World (Al-Biruni), 34 
PitaruvS, 144 

Platt», riatone, 85. 107, 151, 156, 170, 281 

Posedoiiius, 5 

Prakrit, 88, 93 

Proclus, 157 

Prosa rimaia, 2J 2 

Psalms, 132 

Ptolemy, 4. 751 , 189 , 

Measurement of the I^artli, 27 
Theorem of, 178 
Purim. 153 

Puranas, 77, 85, iii, 146 
Puruslias, 145, 2 jo 
Pushsliaq Shamahe, 195 
Pythagoras, 151, 156 

Q 

Qabus b. Vushiiiagir (Washmgir). 171, 236 
Qanun al-Mas’udi (Canon), i, j6i, 190, 191, 
218, 234, passim et 
Qarluq, 217 
Qibla, 140 

Qitay, 234; Eniba.ssy to Ohazna, 234 
Qutaiba b. Muslim, 135. 158 
Qutb’ud-DIn Shirozi, 28 

R 

Rabb, 159 
Rabbanites, 153 
Raihaua biiit’ui Hasan, 1O2 
Rakshasa, 144 
Raktamala, 302 
Rama, 79 f. 

Rama Katha, 78, 80 
Ramadan, 138 
Ramayana, 77 f. 

Rame6varam, 79 
Ramsay, Wright, 172 
Ranichands, 81 
Rasasicldlii6astra, 103 
Ravana, 79, 80 
Ravanasiras, 80 
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Raurava Hell, 113 
Raqqa, 31 

Ray, Prophulla Chandra. 104 
Rasayana (.i?old making), 284 
Razi, 217, 2 t8 
Reitiaiid, loi 
Rgveda, 287. 288 
Rinoceroiite, 54 

Ring: adntli, 1S8; Yamini, 185; Shahi, 189 
Rhdlah Ain Nasr, 48 
Risliis, 144. J 4f) 

Romulus. 137 
Riidra, 155 
Rudliira. 113 
Rudagi. 2S5 
Rus.sia, Bysaiitiuni, 234 

Sabians, 133. i^b, 157 

Sachau, b'clward C.. 53. 83, S5, 86. 87. 80, 
92, 94. I'lf. 103. TJi, 112. 13(>. T42. 148. 
171, 225. 233, 287 
Saul b. M. Atlli'Dhuhli, 139 
SakTiifit, ]o8 f. 

Samaritans, 153 
Samarqnaiid. 151 
^atnbuka, 79 
Samdlii. 288 
Saiiihita, 137, J43 
Samhita-Patlia, 2S8 
Samkliya, 135. 160, 214 
Sanuid b, Ali, 30 
Sankara, 122 
Sanskrit, 88 

rronuiudation, St), 90 

Qiiotalit)!! by Al-Binini, textual discrepan¬ 
cies, J13 f. 

Scholars in Baghdad, 89 
Study of, 86, 87 

Transcription by Al-Birimi, 8qf., 93 
Translation into Arabic, 87 f., 94 
San Tommaso Apostoli. 228 
Sapore. 222, 225, 227 
Saqablia, 235 
sSara, 142 

Varava, {^arabha, Go 
Sarkar, 75 

Sarton, Dr. George, 1, i2T, 217 

Sassaiiide, 219 

Saturn, 156 

Satyasya Satyaiii, 120 

Sawar, 156 

Schefer Ms., 90 

Scimmie (monkey), Go 

Schoy, C., 177. 178, 185 f., 189 

Scriptures, Holy, 138 

Seder Olam, 152 

Selemsin, 157 

Seleucia, 212, 223 

Septuagint, 154 

Sermon on the Mount, 155 

SeriiKh. 137 

Setubandha, 79 

Sabliu, 153 

Shahi ring. 189 

Shahpiirqau, 150 

Shamaniyya Buddhism, 147, 158 

ShapurI,150 


Shardfal-Zamdn (Marvazi), 234 
Shciig Tsung, Kmperor, 234 
Shi'a, 160 
Shirin, 22 

Shiraz, latitude, 188 
l./ongitude, 188, 189 
Shiraran, 223, 225 f. 
vSiddhanta, 4 

Sine Tables, 165; theory in Al-Qaiiuii. 49 

Sin jar, 30, 40 

Srnriti, Books, 77, 14G 

Soerrates, 87, 145, 151 

Socotra, 231 

Soghdieiis, 219 

Soghdiana, 148 

Sogdian texts. 287 

Solomon, 152 

Solon, J51 

Spherical Trigonometry, 1G2 
Stadia (('.reek), length of, 5 
Study of Literature and Al-Biruni, 77 
Sudras, i4() 

Sufis, 145, iOo, 283 
vSufiyaiia tariqa, 95 
vSughd, 287 
Sugriva, 79 
Siihiif, 138 
Susiana, 222 
Suter, 21 y 
Svarloka. 145 
Syucellus, 133, 357 
Synods of the Church, 136 

T 

Tabari, 221 

Tabernacles, feast of, 733 
Taha'l al-Haycnvdn (Alnrvazi), 233 
TahdU'al-Amdkin (Al-Biruni). 34, i 9 ‘> f-, 
<233 f- 

Talnnriratli, 757 
TadiikTr, 70 
Tasliya, 70 

Tajikiyera SamvatT (Jinayana sanwati), 100 
Tatijur, T03 
Tao, 99 

TaQweem al-BuIddn (Abn' 1 -Tcda), 30 
Tariqa: Snfiyaiui, 93; Turkana, 85 
fdriklial-Htnd (Al-Binnii) X)assim 
Tatakuubha Hell, t 13 
Tetragrammatoii, 14G, J52 
Theofilo 1 Mndiano, 230 f. 

Thabit'b. Qurrat’ul-liarrami, 30 

Tequfoth, 133 

Tibet, 151 

Tiineo, 110, 167 

Tiryagloka, 145 

Tislirin I, sacerdote, jirimo vescovo di 
Merv, 225 
Toledo, 185 
Tolstov, S. P., 156 
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